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PERFORMANCE YOU GAN BANK ON. 



it would be hard to find a more demanding client for General Motors Performance Parcs 
than NASCAR Winston Cup Champion Dale Earnhardt- his test is simple: Take it to the bank, 
run it wide open and see what happens if it doesn t work, he doesn't use it. Period. 

That's why his engine block cylinder heads, crankshaft and ignition system all come 
straight from the CM Performance Parrs catalog Ana many more of the pieces on his 
specially modified Chew lumina start their racing careers in GM wrappers I See below) 

Each part is engineered and tested to the standards that make gm parts the right ones 
for your GM vehicle. So how do they work? 

Just ask anyone who s ever been between GM 

Date and the checkered flag. 




All tnese nigh-performance parts and more are available in the CM Performance Pam Catalog at vour CM Dealer 
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Ug dealers 
are i 
on our socle 



Sc i, 'Tech Editor Damn the network! nerve center 



P resident Bush 
has declared war 
on drug 
Drugs 
blight 

ty— in my opinion, 
the most pressing 
problem facing 
America today. Now 
we are at wav with 
the drug dealers, 
smugglers, import- 
ers. kingpins and un- 
derworld slugs who 
feed off the victims of 
their plague. And 
make no mistake 
about it. It is war. To- 
tal war. Now r , finally, the weapons of war are being brought to bear against 
the enemy — everything from automatic assault rifles to F-16 jet fighter 
planes. Everything from the North American Air Defense Command to the 
U.S. Customs Service and the Coast Guard, Science/Technology Editor 
Abe Dane recently observed in action the many facets of this high-tech sys- 
tem of interdiction and came back with some good news. It’s going to be 
more and more difficult for the smugglers to get their poison into this coun- 
try from now on. Read his report starting on page 49. . . . If this is the Feb- 
ruary issue, can the spring boating season be far behind? No, and we’re 
going to help rush things along here by offering you our annual new boat is- 
sue. This is a year of high style and megapower motors. It all begins on page 
93. * * - With the new spate of minivans from General Motors and the Japa- 
nese car manufacturers, Chrysler's Dodge Carav an/Plymouth Voyager 
minivan is feeling the heat. The Caravan/Voyager has been the benchmark 

vehicle in this category since its 
introduction. Can the Pen taster 
stave off the invading maraud- 
ers? Find out on page 
62. , , .Starting this month, a 
new column on the financial as- 
pects of home management will 
appear in POPULAR MECHANICS. 
Our new columnist is internation- 
ally recognized financial adviser 
David Elias. Elias’s Buffalo, New 
York -baaed firm manages more 
than $200 million for individuals 
and corporate pension and profit- 
sharing plans. In each of the past 
three years, Elias was chosen by Forbes magazine as one of the nation's top 
five stock selectors, and by Money magazine as one of the best money man- 
agers in the United States. You may have seen him on TV on '"The Today 
Show,” Cable News Network's "Money line 1 h and PBS's “Nightly Business 
Report.” Perhaps he can help me balance my checkbook. Till next time. 



Mew contributor David Oli 
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The actual jacket supplied 
to the United States Air Force 



CALL TOLL-FREE: 1-800-36^4534 



Mhl High! Gear 
47 Rlctwds Avenue 
Norwalk. Conn. (KjSa? 

CALL TOLL-FREE; 1 800 367 4534 



Please acrid roc Cooper A-2 Gen nine Leather FEying Jackets. 

Size (Even Jhb.cs 36 -4H): □ Regular □ Long 

Charge each nf 6 install mem* of S-*2 . T 5 " " to my credit curd, 
□ Mastercard □ VISA □ American Express 



Credit Card? 



Exp. Date 



Satisfaction 

Guaranteed 



Name 



Address , 



■Il’IiiAiE IHIVT i' LI .'.BJ Vi' 



CUy/StatcfZip 
Signature 



I ALL OKI>EHi; Sl'B.mf.T TO A CCFFTANQQ 

□ 1 prefer not to use a credit card a nd w 111 pay by check 
Enclosed is my check for S249 plus 17. SO shipping/ 
handling, a total of 1256.50" " 

■ * AfvglirJtiltt lW9 Ml»f Ui d any, will tw tiillua wttfi ihipmont 505*123 



The official military issue 

GENUINE LEATHER A-2 FLYING JACKET 



si/.vs regular jiuL long, i 1 1 you prefer an oversized Look, 
please order on l- size larger .) Phone orders shipped within 
5- - business days 

"Plus 5 ".50 shipping^Landllng. 

wm mhi 



A Piece of American History. 

The A-2 Leather Flying Jacket is one of Lhe most lamous 
pieces of harsle gear in history During World War II, Lhe 
brave pilots of the ILS. Army Air Forces relied on the A-2 For 
protection and comfort Worn by Lhe daring “Flying Tigers" 
who fought over China in their fMQ Warhawks. And jimmy 
Doolittles f S-25 bomber squadron that hit Tokyo in a 
daring cairki>launchHi raid lightweight and com 
rentable yei 'tough as nails/' the A-2 identified 
its wearer as one of an elite, bra ve breed of 
fighting men 

Genuine Military Issue. 

Afof a Commercial Reproduction. 

Cooper Sportswear was an original supplier 
of the A-2's worn by America's World War II 
flying heroes. Now, alter a H-year retirement 
from active duty, the 
U-S, Air Force has 
recommissioned the 
selected 

Cooper as the official 
Government contract 
manufacturer Now, you 
can own the K7j*^tfjaCkcl 
Issued to U S. Air Force pilots 
Not a reproduction — this is the genuine article* 

Proudly Made in the LKS,A. 

The Cooper A-2 is made in the U.S.A. using materials 
and production methods specified by die 1 1 .5. Air Force. 
Premium hand stitched goatskin ensures 
ruggedness and great looks. Knitted cuffs and 
waist band and a spun cotton-blend lining 
ensure draft-free comfort Details include 
regulation snap-down collar, shoulder 
epaulets, and ruOitiv snap- close pockets. Lf S. A. 
You'll also receive a certificate of authenticity stating that 
yours (s an official U.S. Air Force A-2. Battle-proven and 
built for long life, the Cooper A-2 actually gets bcttcr- 
loobdhg with age 

Payable in Convenient Month iy Installment*. 

The Cooper A* 2 Leather Flying jacket can be yotirs for just 
*249‘, payable In six convenient monthly Installments 
of 142.75 charged eo your credit card. Your satisfaction is 
guaranteed If you are noE completely delighted with your 
jacket, simply return it In original condition within 30 days 
for exchange or refund Order today. Available in even 










TIME MACHINE 

75 YEARS AGO: FEBRUARY 19V 5 



H«rne»lng Niagara 

Before environmental im- 
pact statements, the splen- 
dor of Niagara Falla brought 
one thing to the mind of an 
Enterprising inventor: wast- 
ed energy. He proposed a 
scheme by which 75-80 per- 
cent of that energy could he 
recovered H without harming 
the landmark's appearance. 
Penstocks would catch a por- 
t ion of the water below the 
crest of the Falls, Led down 
through sluiceways, the wa- 
ter would drive turbines and 
then be discharged at the Ij 
base of the Falla, 



Solar Pioneer 

While most were content 
with cheap oil, Harry E. 
Thomason was looking for a 
better way. PM recounted 
his independent-minded ex- 
periments in solar home- 
building. Practically all was 
done from scratch. Neigh- 
bor* gawked as he put a 1600- 
gallon water tank in his 
basement, then surrounded 
it with 50 tons of rock. Just as 
baffling were the solar collec- 
tors on the roof. In the end, 
though, he had a house that 
consumed only $7 worth af 
fuel oil in an entire winter. 



50 YEARS AGO; FEBRUARY 1 940 



Aerial Ocean Liner 

At a time when (lying boats 
were among the world's larg- 
eat aircraft, an American 
came up with a scheme to top 
them all , John Moline L exhib- 
ited a model of a SOO-pas- 
senger superliner with trans- 
atlantic range. Propelled by 
aix electric motors, powered 
by dynamos burning 50 gal- 
Ions of fuel oil per hour, it 
would fly at 200 mph. Pas- 
sengers could stroll along a 
glassed-in promenade along 
the wring's leading edge, or 
retire to accommodations in 
the giant pontoons. 



25 YEARS AGO? FEBRUARY 1965 



Radio Goes To War 

America strained to hear as 
the greatest radio drama in 
history unfolded across the 
Atlantic. For the First time, 
live broadcasts 
brought into peo- 
ple's homes the 
sound of gunfire, 

artillery and war- 
planes— the pulse 
of the raging Eu- 
ropean conflict. 

To make it all pos- 
sible, NBC and 
CBS marshalled 
armies of techni- 
cians and foreign 



language specialists (listen- 
ing to shortwave below) and 
built special-purpose facili- 
ties to get word to hun- 
dreds of stations in seconds. 



Scouting The Moon 

Although the Apolio pro- 
gram was already w r ell ad- 
vanced, there were still a lot 
□ f frightening unknowns 
about the nature of out astro- 
nauts' destination. Would 
dust swallow them like 
quicksand? Would iL clog 
their gear? Surveyor, the 
probe that would soon be 
sent to fill in the blanks, was 
featured Ln our February is- 
sue. Launched a little more 
than a year later, the first of 
seven Surveyor* beamed 
back 1 1 , 150 pictures of the 
Moon. VK 



Midwinter 

Diversion 

Brightening our deep- wintt r 
cover was a fresh-faced snow 
maiden dashing among the 
pines astride a coasting nov- 
elty. The newly patented sin- 
gle-runner sled was said to 
have surprising stability 
and, with less surface area on 
the snow, it could reach 
greater speeds than conven- 
tional 2-runner designs. 
Offering maneuverability 
nearly on par wit h a motorcy- 
cle, the single-runner sled 
was steered simply by lean- 
ing into curves 
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AT JACK DANIEL’S DISTILLERY, men take 

pride in a whiskey-making tradition that calls 
for moving slowly. 

Every drop of lack Daniels is seeped through 
room-high mellowing vats prior to aging. Its 
an old Tennessee process that simply 
can't be hurried. Then, we wait while 
our whiskey gains more smoothness 
in charred oak barrels. Admittedly 
there are times when it looks like 
we’re hardly working. But after 
your first sip, we chink you’ll 
appreciate our laid back ways. 
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LETTERS 




The Need For Speed 



I WANT TO thank Joe 
Skoraipa for the aLory and 
tribute to Craig Arfona 
(“Outdoors: Final Run For A 
Speed Legend," page 26, 
Nov. '89). My first jet- 
powered race car was bulk 
by Craig's dad, Walt, in 1972, 
When Craig was racing his 
own jets, we were fierce 
' competitors, but always 
dose friends. Since I985 t 
Craig built all Lhe engines for 
my team cars, Last year be 
joined our team as a driven 
and in June of "89, he defeat- 
ed me in a race in Michigan in 
mir Black £ Uecker Uni volt 
jet car t a break my 3-yoar 
win .streak, Craig was like a 
brother to me and my two 
brothers, Phil and Bill, who 
manage our race -car opera 
lion J n the 32 years I have 
spent in drag racing, 1 have 
never met a more talented 
person than Craig Arfons. 
Our team has suffered a 
great loss professionally, but 
each of us has lost a true 
friend. 

ROGER GUSTIft 
ETNA, OHIO 

Fence Me In 

A few minutes with your 
June '89 issue and 1 know I 
had just Lhe fence Lo run the 
length of my property line. 
The sectional design Lopped 
with lattice in ''Private Do- 
main," ( "'Outdoor Struc- 
tures/' page 83) is ideal. My 



fence is 102 ft, long, 92!^ in. 
high and constructed com- 
pletely of redwood lumber. 
My investment was $527 for 
materials and I completed 
the jpb in about weeks. 
I've received many compli- 
ments on the project and 
thank you for the plans, 

RON E. WALKER 
LITTLETON, CO 

A Real 

Swinging Time 

My wife and 1 bought our 
first home in Feb, '86 and 
looked long and hard for the 
right seating arrangement 
for the from porch. Once we 
decided on a porch swing, we 
combed catalogs and outdoor 
stores for the? right one, but 
found nothing to our liking, 
So h I went through past is- 
sues of PM and, Bingo!, 
found exactly what we were 
looking for: u Build PM's Old- 
Fashioned Porch Swing 1 ' 
(page 94, J une '83). J enrolled 
in a local adult 
education Wood- 
working course a 
since I haven't 
Horn! much work 
with wood since 
high school- 
Well, the swing 
turned out just 
beautifully. It + s 
finished with 
Min wax indoor/ 
outdoor polyure- 
thane satin fin- 



Drag racing, jet -style: Craig 
Arfons | In Camara, foreground} 
and Roger GustJn In a race In 
Memphis, May R7, 

ish. Cost was $128.78 for red 
oak, chains, hardware and 
finish (another $124) if you in- 
clude my night classes). A 
project like this deserves to 
be personalized, su Tin hav- 
ing H brass inscription plate 
made that will be mounted on 
the back upper rail of the 
swing. Thanks for Lhe de- 
tailed plans and construction 
steps that were part of the 
story. 

DAVIDS. GABRIEL LE 
WYCKDFF, MJ 

Plans for both the porch 
swing and lattice fence are 
pari of the stories mentioned, 
A photocopy of the swing sto- 
ry is $4.50 and the fence 
$1.50. Available from POPU- 
LAR Mechanics. P.O. Hot 
1014. Radio City Station, 
New York, NY W1Q1- 

Hotlines Are Hot 

I think your render Hotline is 
a great idea. It's a real ser- 
vice and no other magazine 
has anything like it. Howev- 
er, here's my gripe. I’ve been 
trying for a month to get 
through to Mike Allen to ask 
a question. His Hotline is 
busy from 3 to 5 pm every 
Wednesday, I know. I've 
been trying to get through 
constantly. No luck. What 
gives? LEO VECCHIONE 
CLIFF WOOD BEACH. NJ 



Simple: Mike spends two sol- 
id hours once a week speak* 
ing to readers, first come, first 
serve r ft's a dialogue he loves, 
but you nan understand that 
with S million readers two 
hours don't go very far, espe- 
cially with a magazine to 
publish. 

So , hang in there , or write 
foCarClinici/ycM kui*e aspe- 
ct fk^mr problem. 

We Hear You I 

When T was a kid, my grand- 
father gave me a gift sub- 
scription to PM every year. I 
devoured each issue as only a 
kid can do, and the things I 
learned helped me fix and 
create things as Pve moved 
around the world. 

Somehow, though, after 
my granddad died, J neglect- 
ed to renew the subscription 
rnysdf. That was in 196th and 
possibly my head was turned 
by college, or girls, or other 
endeavors leas straightfor- 
ward Lhitn P M's topics. 

I recently renewed my 
subscription: What a delight! 
It's like reliving those jays of 
boyhood 1 experienced. 1 still 
devour each issue (even the 
classified ads, which I used to 
use to fill Lhe house with the 
oddest assortment of gad- 
gets). The recent issue that 
featured Ru CapoLosto'a 
handmade wooden secretary 
("Wood working Guide/’ 
page 71, Nov. *89} was truly 
magnificent. I'll save it for- 
ever. 

The writing as clear and 
precise as ever. The dia- 
grams are the same, eaay-to- 
follow ones I remember as a 
buy. The photos are even 
better! Hats off to all of you 
at Popular Mechanics 
— one of America's great tra- 
ditions. 

BRUCE KINSEY 

ARLINGTON, V A 

Mr. Kinsey, you sure made 
thePM staffs day! m 




ord- fashioned porch awing bulFi by PM reader 
□avid G^twiellE is from Jury &3 Inuefpage MJ. 
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There’s never been a car like Thunderbird. 

And there’s never been a Thunderbird like this. 



Quality by design. 

The idea is simple: commitment to the 
excellence of each vehicle component can 
result in improved vehicle quality overall. 
An example: over 400 of Thunderbird 's 
mechanical, operational, and comfort fea- 
tures were compared to features on cars 
like Mercedes 190E, Toyota Supra L, and 
BMW 633CSi. By employing this kind of 
detailed analysis, Ford strives to make 
each new vehicle superior to what we've 
offered before. It’s all part of insuring that 
Quality is fobl. 

Structural integrity. 

Thunderbird was designed with 
increased structural adhesives at joints 
and two-part expanding foam throughout. 



This not only results in reduced noise 
and vibration in the passenger compart- 
ment, but allows fora longer, wider wheel- 
base that gives the veil tele a more substan- 
tial feel over the road. 

Ride and handling. 

Thunderbird features a four wheel 
independent suspension with rear con- 
trol arms and a front tension strut 
that are "double isolated!’ All of which 
helps to insure less harshness in ride 
and in handling. 

"Speed sensitive” rack and pinion 
steering also adds to the Thunderbird’s 
“feel” It adjusts the amount of power 
assist from light effort steering at lower 
speeds to a firmer feel at faster speeds. 



Buckle up-futielher we cun savr Livra. 



Power. 

Thunderhmi’s 3.8 lifer V-G features 
‘low friction” roller lappets and sequen- 
tial electronic fuel injection. Also, light- 
weight components like magnesium 
rocker covers assist in providing a better 
power-to- weight ratio. 

Aerodynamics and ergonomics. 

This is the most aerodynamic 
Thunderbird ever designed. Which trans- 
lates into less wind resistance, improved 
handling, and reduced interior noise. 
Ergonomically, there's more head, shoulder, 
hip, and leg room than the Thunderbird 
of just a couple of years past. 



mg, power windows, electronic AM/FM 
stereo with cassette player, speed control, 
fuel/distance computer, and full electronic 
instrumentation. All standard. 

Best-built American cars. 

The best-built American cars are built 
by Ford. This is based on an average of 
consumer-reported problems in a series of 
surveys of ail Ford and competitive *81-’89 
models designed and built in North 
America. At Ford, “Quality is Job 1!' 



Ford Thunderbird 



Thunderbird LX features air condiiion- 



Have you driven a Ford... lately? 




LEARN TO 
PERFORM UNDER 
PRESSURE. 





Meeting die toughest chal- 
lenges. Coming through when 
others are counting on you. 
That's what life is all about. And 
that’s what the Navy is alt about. 

There’s no better place to 
prepare For all the challenges of 
tomorrow than in the Navy of 
today. 

That's because we don’t just 



give you top-notch training in 
challenging fields like nuclear 
propulsion, electronics and 
computer technology. 

We give you the responsibility 
that goes along with it. You 
learn teamwork and leadership 
skills. You build the confidence 
you need to succeed in anything 
you da 



Talk to your Navy recruiter, or 
call 1-800-327-NAVY. 

Start learning the lessons of a 
lifetime, hi today’s Navy. 

NAVY 

You are Tomorrow. 
You are tlie Navy, 



liar 
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TECH UPDATE 

News Of Tomorrow's Technology Today 




Plan For 1500-mph Business Jet Takes Wing 



SAVANNA H r tiA-An uu- 
priHHidi-nt ud A nii+rican/Hu- 
viet partnership has 
firui l < lesion s j h h: i fit at i octk ft 
a plum- ihat wijulrl jet < j \mi- 
tivos {.u wurk nl mure than 
twice the sppcHi of snund By 
merging their expertise* 
[rulfatn-am AefoMpnce and 
the Soviet Siikhui Design 
Bureau hope tu Intvi- a prtjtfi- 
type flying by 1993, 

1 nU-lldtd lu j-* | i L’ i, 1 1 1 hu^i- 
nesw travel between the 
United States and Pacific 
Kim cquii tries* the jet will 
have n cabin id h nit c ht- sizi- uf 
the current top-af- the -line 
iJillfatresiU lY n s, and haves 
range of about JrlH irt miles. 

Sukhoi, with it^ ^speri- 
enee in building high-per- 
formance combat plains such 
as the Si 3 -27. will do most nf 
the bosk airframe wnrk. The 
Soviets have already pliidgod 



*1 billirjEi to cover research 
and devidupmatit, [ >1 il- criti- 
cal chalking! 1 will he reducing 
acmit bosiims so the plane ran 
fly ( >ver pi j j luliiLer I a n j as . 

i .iulfst ream's cunlribu- 
tiona will include uvi onir£. 
interior uul fit ting. product 

KUppnrt and Western certifi- 
cation, "Wo will he providing 
the stuff tu make it aj West- 
emked as possible .* suld A l 
Thi In 1 1 : mi , 1 1 i re ct< p r of c n rj n i ■ 

rate coimm mica [inns at (Julf- 
stream. 

Engines will be developed 
by 3i partnership between 
Knlis'l‘i>yce. which has built 
the engines for all previous 
Gulf&treiim jets, ,md the So- 
viet Lyulka Design Bureau, 

If the supersonic bu£JiH j 46~ 
jet project sUcCeedit + Uulf- 

Editar D. im. 

L iHlnixiti.'i". Witr Flllaf! 

M - l'^-l L-f^trli Gw^j 



stream and Sukhoi believe it 
may serve as the basis for a 
small passenger liner that 



would be a more profitable 
successor to the 100- passu re 
ger Concorde, 



Highlights This Month 

■ Earthquake Engineering — Giant 
hydraulics and vibration generators simulate 
the Big One. 

■ World’s Fastest Train — France's second- 
generation TGV Attintique breaks records for 
speed and comfort. 

■ Aircraft Deicing Breakthrough — 

Electro-Expulsive film shatters ice buildups. 

■ TV Of The Future — Th in-film deposited 
on glass may bring TV you hang on your waif. 

I Combustion Engineering — 

See-through sapphire cylinder lets researchers 
see inside working engine 

■ Midget Fighter Plane — ■All-composite 
ultralight could be flown from the front lines. 
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Machinery Re- 
enacts Quake 

OAKLAND, l 'A-Emii- 
fiver* are using hydraulic 
rams, capable nf delivering 
3.6 million pound* of force, 
ami large ecronlric-iiuttf vi- 
brators to learn why Califor- 
nia ' h I collapsed hi last 
October's earthquake. 

Two of the vibrators 6 
known a* farced vibration 
geiierafiir*. hav e boon placed 
on an inUn-i section of the 
condemned freeway's upper 
deck. Each consists of two 
LtiM-pinmd weights spun in 
opposite directions on a com- 
mon shaft, rapidly pulling 
the roadway from side to side 
with 50(Jd pounds uf force, tiy 
running txrE h machines at the 
structure's natural frequen- 
cy — about 2 3 - j hertz — reson- 
ance is produced Lhul 
multiplies the farce to ns 
much jis 11)0,000 pounds. 

After studying the vibra- 
tion's effects, the engineers 



will damage the mad way by 
act i vu t ing hyd ra u li c jacks at- 
tached to the upper deck and 
to specially built loading 
frames. Then they'll vibrate 
the structure again and note 
any changes. The process 
will continue until the rrnid- 



way is severely damaged. 

The col lapse oH-SRl is now 
attributed to the failure of 
column hinge joints Lhal used 
lim Little vertical reinforcing 
steel. Although solid, hinge- 
less columns made this type 
of construction obsolete in 



the early Hftta, it romainM in 
many structures built before 
that. The experiments now 
being carried out will provide 
real- world daia for computer 
sim Lila Lions that will show 

how to reinforce these struc- 
tures. 




TORSION BARS 



JN ARM SUSPENSION 



In-arm suspension In trials on M I tank fJeft^ repJaces torsion bnrs that 
waste hull space and add weight | hefow Jett | . Friction dampe; and 
gas spring ] below) arc kept far apart. 




Simplified Tank 

WARREN. Ml— An inge- 
ntiius stTf-cmitained suspen- 
sion arm that bolls Lo it tank's 
hull may replace complex 
systems of torsion bars and 
interconnections that weigh 
down current fighting vehi- 
cles. Called ah in-arm hydro- 
pneumatic suspension* it 
combines a com pressed- ni- 
trogen springing mechanism 



Suspension 

with a friction dumper in one 
unit that fits between the 
tank and to* road wheels. As 
each wheel moves Lu follow 
terrain P the arm iiV attached 
tn rot utes. forcing a piston 
fixed to a ??i atioiiary pivot 
into +i cylinder. Oil from the 
cylinder compresses nitro- 
gen that acts as a spring. 

Dumping is provided by n 



stack uf interleaved rotating 
llemI stationary plales that 
tire squeezed together by a 
hydraulic pressure plate. A 
cam -ope rated pump varies 
the pressure, and thus the 
damping, in response lo the 
ami's position and vdudty. 

One advantage uf this ar- 
rangement ts that springing 
and damping functions are 
kept separate. This prevents 
the tremendous heat built Lip 



in dumping the nn itions of a 
large tank From being trans- 
mitted to ihe gas used for 
springing. In other systems, 
such lie at transfer causes the 
gas t ij expand, altering the 
tank's height and causing 
E nick- tensioning problems. 

The army is now testing 
the system aboard an M 1 
tank. Manufacturer Cadillac 
Gage hopes to bring it into 
production t hir- year. 
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Special Report: New TGV Breaks Speed Record 
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PARIS, FRANCE With a 
recurs! injn of 2S9* 5 mph. the 
new TGV Aftentique blase* 
past the .standard set by the 
first -generation TGV. and 
ranfurns F ranee s mastery of 
the technology of high 'Sjjeed 
rath 

Running between Paris 
and Le Mans, the new TGV 

i tra in a grand vi tvs se, or 
high-speed train) retains the 
same bask* configuration as 
i he original Paris- Ly<in 
TGV, but a decade s worth of 
new technology results in a 
s I i r ke r , m n re cu in f o r L able 
train with a miking spcod uf 
L > | G 1 1 1 1 1 1 '( — L > 1 1 1 1 1 1 1 l - ’ i ■ r 1 ] I ; 1 1 j 

the old TGV. 

In both variants, trailer 
cars are sandwiched between 

ii pair of | K>wer ears. Wheel 
assemblies rest beneath the 
adj u j rung ends of t he t ruilens „ 
keeping vibration^ as far 
fm rn passengers as poj-siljJc. 
And axle load is only 17 tons, 
compared to 22 for compara- 
hie German and American 
trains. 

Bui there are ulsu plenty i if 
changes. Key La the 186-mph 
cruising speed ts ;s briishinss 
synchronous mntorthat gen- 






erates twice the hnrsepmver, 
ye! weighs Id percent less 
than its predecessor. Not 
only does the Atlantique get 
hy with only eight rather 
than 12 motors, but Et ran 
haul 111 trailer ears, where 
the old TGV manages only 
eight This cuts power costs 
per passenger by more than 
15 percent, and :iL 12,000 hp r 
the train can new handle a Eh 
percent gradient w ithout los- 
ing speed. 

What/g more, the new 
TG V A 1 1 a n ti q u t r sac r ifi re s 
nothing in comfort, running 
even smoother t ban the first - 
go n e ra t i o n T t J V . N e w 
pneumatic shock 
absorbers rcpSuue 
the springs that 
suspended t he 
body over the bo- 
gies, Cur- L a - car 
dumpers add fur- 
ther tn the isola- 
tion. The juss- 



LQNGUUDlNAl 



songer areas are unusually 
quiet, the locomotive rumble 
is rl row ned out hy a jet I ike 
hiss from air rushing by. 

Other changes include mi- 
en ■] irocesso r -control ted 1 1 isc 
brakes, improved aubcar 
aeru dynamics, and high- 
voltage power electronics 
sealed in freon -filled ennis* 
tore, And unlike the nnginal 
TGV. which carried no com- 
puters, the Atlantiquf 1 train 
set features an extensive 
riatjri-p n jeess i ng net work . 



looking like? the 

Citroen of trains, 
tr* ergonomics of 
the TGVs cab (left) 
are peculiar but 
effective. Panel 
features keyboard 
and display c l ed to 
self-diagnostic 
system, and to 
digital publk- 
ntfdress system that 
gives info on LCDs 
In passenger care. 

Although maglev trains 
TJ(»w being developed in 
Japan and Germany have 
higher theoreLieal speed po- 
tential, K cancel TGV has 
the advantage of running on 
standard European gauge 
track. Thus, as economic uni- 
fication proceeds in Europe, 
c h a n c e s a re goo d t h a 1 t h e 
TGV will eventually be the 
mainstay of an integrated 
high-spci^l rail net work unit- 
ing the European continent 
and Great Britain* 



Key Improvements incorporated In 
the Tdv Include a 

pneumatic suspension system 
between trailer bodies and 
wheel trucks, brushless syn- 
chronous motors and new 
electron id in Lhe locomot Ive. 
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'VUNE ACCELEROMETERS 



JN ■ LINE AtCE LEROM ETE RE, 
I’li'k-’lC LOAD BOLTS 



Frangible abdomen On Hybrid M WJ^jplemetils fcillll- 
In knrtrijmenti. GJotld may also beffned to Hybrid ML 



More Realistic Crash Dummies 



WARREN, MI — Merging 
the disciplines of engineer- 
ings biomechanics, mathe- 
matics and physiology, 
researchers are seeking 
crash dummies that sill] re- 
port more precisely on what 
happens to the human body 
in a car accident. 

One challenge has been to 
develop devices that detect 
high concentrations of force 
oceuring in small areas of the 
body. GM has addressed one 
example of this by adding a 
so-called frangible abdomen 
to its Hybrid 111 anthropo- 
morphic dummy. Essentially 



a crown- shaped block of Sty- 
rofoam, the new abdomen 
crushes to record forces that 
would damage interna! or- 
gana as a person submarines 
unde]- his (ap belt. 

Another concern is what is 
known as the third impact, 
which occurs when internal 
organs are thrown against 
the skeletal structure. A GM 
dummy called Jiiosid uses 
five damped, spring-steel 
ribs that replicate the stress- 
es applied to soft internal tis- 
sues in aide impacts mere 
effectively than earlier de- 
signs we re able to. 



Electro-Expulsion Breaks Aircraft Ice 



AMES RESEARCH CEN- 
TER, CA-A NASA re- 
searcher has found what may 
be the best way yet devised 
to cope with aircraft icing, 
which has been blamed for 
12*4 fatal accidents between 
1977 and 1BBT. 

Known as an electro-ex- 
pulsive deicer, it consists of 
two layers of polyurethane 
sheet, with a conductive cop- 
per ribbon sandwiched in 
each. Direct-current pulses 
from capacitors surge 
through conductors creating 
opposed magnetic fields. 
These cause the layers to 
sepa rate a fraction of an inch, 
pul verging accumulated ice. 

Recausc the device is only 
20 thousandths of an inch 
thick and operates for just a 




Bool on lading edge expands when current Isappfhed. Wlnd-lyrmeJ photos Show ctfeos on ICC. 



few microsecond* at a time, 
it causes virtually no change 
in aerodynamics. Leonard A. 
Haslim, a program manager 
at Ames and inventor of the 
system, claims that power 
consumption ia 500 times 
lower than conventional etec- 



Lro-Lhermal deicers, and it's 
easy to retrofit to existing 
aircraft. 

Electro-expuLsive deicing 
has already been tested on 
NASA's Twin Otter and on 
Navy F/A- 18 aircraft- Re- 
sults were good enough that 



a commercial firm has now 
been licensed to produce the 
system for use on military 
aircraft. 

Future uses include dik- 
ing ships and transmission 
towers, and popping parts 
out of molds. 
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Bubble of ceramk fabric permits Heat transfer between evaporated 
coolant from spacecraft tystrrm and the vacuum of space. 



ROTATING BUBBLE RADIATOR 



Lightweight Space Radiator 



RICHLAND, WA— Bat- 
tellers Pacific Northwest 
Laboratories have patented 
a radiator that could solve 
many of the problems associ- 
ated with keeping spacecraft 
systems cooL 

Called a Rotating Rubble 
Membrane Radiator 
(RfiMKj, the device would 
be made of flexible plastics 
and advanced ceramic fab- 
rics, making it 50 percent 
lighter than conventional ra- 
diators. For transport in the 
Shuttle, Et could be folded in- 
to a shoebox-size container. 

Designed to keep liquid 



and gas phases of a cooling 
medium separate in a 
weightless environment, the 
device rotates to simulate 
gravity, A central spray noz- 
zle emits evaporated coolant, 
which falls toward an outer 
membrane bubble an it con- 
denses. Gathered in a 
trough, or gravity well, at 
the bubble's equator, the 
cooled liquid is then piped 
back to the radiator's center, 
and hack down to the space^ 
craft. The heat given off in 
condensation is radiated 
into space through the 
membrane. 
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SPECIAL PURCHASE! 

Abti Carctft Samnint: Reels 

4 granite body styles, values It S39.87. 

. Eta Irtm Strtlie Sel. Orapister Gil. 
nr GTKBtthis BlI rear drag, 

YOUR CHOICE 18.88 EA. 
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reel, pmr IwiiHt, s.i. tail tesrhABi. 

SALE 41.97 



C. MU bn* MMSSSHW rH 

im utatu m 

UnrtCflE m > nivprll cwcu 
Enpti onWli. S.l:i ritii. ULUH 
ImnestaJn 

EVERYDflV Lew PRICE 29.97 
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K mart. The quality you need, the price you want. 
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YOUR CHOICE 34.88 Efl. 
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CRBtntdkm. LH/HK. SI tall l6flf i(i98 . 

SALE 74.97 
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tiding emii > siii(i, rente nber pr rod. 
rainier w hire, id atoll si, 
remoiinr ti gel w Itshing license! 
Kalhu fishing licaire iviilffite 
ilnul sura, sn pi tin pick one 
up iHHieetttnnM else peat 
need. JusisshytHfspnring gnu 
neper mem dsrb br ebbo. 

HeptV Fishing! 



K mart. The quality you need, the price you want. 




Bone Fishin' 

FtHin.taitUhtai» 
/in 5fid jft duiingtd 11 ntd tso^ed 
craiple wltt dimes lln ~K nwl XU~ hi Bh 
109D CnppiMboi ISA, wa rd lr 
Jotaua nab at I m Rmrta mm 
Iran 8?5ti 385,000 fif wbnrt il At 
Crobiif Am, tosws ts At uatryl Aflat 
ma pom attest Hr m ad 

Vat) End wi « S5,00D 1 Hi am ceniUciu 
iito i bfw SbODO I wrt im wnriaifl 
Get Mil I At Jtortm mb kpM 
itptficlMtsB iittfitam. 



UrtNPSUlIFnStaflbflmi 



PS220 Mliaist ml, trim nagralic can 



Z-p*ce cwpuitE m. 

SALE 39.97 



B. Met fn Stiff SphtKl Cemta 
20/20 afca*nH?ft.|nAiA 
ictwilinileatrflL 

C. Md«GZlPnSMT 



PS 20 reel wti Zuiecs fiptni capsth 
nHmH litlK retrieve. 



youR choice mm. 



umimm 

3W gnpae Mat. |M Am ft * tdn 
pwtf Quiet (I stylus.. I mi jilts, lad kEIqiij, 

SALE 19.97 



i Met QtatM 82! tapM M 

Mtf/WMZZDlfrtmamfy 
5.1:1 K» PCdfl. HUH retrieve. GnpUl 
ctipomtis. SeKctnieiq UrMg pka line 
yktaftttm. 

EVERYDAY LOW PRICE 24.97 

F. MCI JfUC Bmk SplKttl RH 

I 111 1 Lfu i nL I [Mil— O. | HH uju 

mm MRT BKI HI Bn. a. I pF rn, 

loo m in# im prunm. mum 
*4 HeUfid inn r ii. nbrtar 

SALE 19.97 





K marl Spring 
Preview Sale 

it MilriftI £T Plus Rod 

[M* ifitKta r kite r oiufodiun. 
Graphite ctnpMlle. BImA Etvu bida 

MIBhKtitH. 

SALE 1MB 

B. B530H MUctidl Spneisl Combo 

8530 ipiacdst ml wll tap dill drag. 

FHtad wit I8Q fta. E# line. 5 1/1 IL 2 |E. 
flwsteirei 

SALE 16.88 

C. 1D4M Mficlttfl Spinning Combo 

1040 Iponi dreg spring mi, ffli/lH 
nfftillLUc. fiber jioss pad. 

SALE 1B.88 



MMM niW VMil 
MM 

Mi u. boll torio&s, taikf /llfeo fmi 
hi MUH nlritvs, 5:1 gaor rilta. 

SALE 23.97 

tJHamlCM entry MU 
tytorotltal 

Mm spud taslft permits Ire lino flow n 
an former Hi speed rairtnt. Spooled 

>w4k Plm+m nil ILi* 

wim stran B# ime. 

SALE 14.8B 

Uofatssn #CM10 CflUEtrv MBe 
tyircast Reel 

Mw spool deslp permits his lies flow is 
cod lirflior Hltpcal re Mm Spoolsl 

Wtw sma 10 #Hk. 

SALE 15.88 




K mart. The quality you need, the price you want 




C. BerhSev lightning Ppd Red 

New reaped ffllWpn ttanfllu. 
Pslper iflteM ii|J. aliiinm tmile 
guides. DiniCB nr styles, lengths, aid 
ata 101ft rtffe 



r £ 



Cone Fishin' 

To enjoy fiadiFng lamarnnw, we Bane m 
ivriKtihieiwniHiwdiriiT. Fsh 
WciMiiitwos Min 1013 
to present na enhance Ite quadllv al 
Nonh ilincMcan wsters taghM 
funding of special projecis and programs, 
fls b CWer Heinteer d 1 Ffsti America 
FaundBlinn. Kinpi*t is Inipin-g Ed Ijghl ilte 
prebiems d 1 tfinnflEShidg wpier quality and 
declining lisii pupulaiinns. II fil'd Ms 1 b 
team up with Knurl and Nsh /Price 
Faidiiin, gei prmMdl 
nop licai mu in iheKirart sorting pm 
denari tmi 

k Berkley Shadow ' 1 Casting Rod 

1-pc. MHhru EM handle. 56" 
graphite cimpsitc casting rad. Assorted 
mi lib. 

SerhlBv "Eltadow" Spinning Rod 

1 pc. M!hnE-IU. toil B' 
graphite mam casting rad. JUaffld 
graphics. 

YOUR CHOICE 14.07 a 




K mart Spring 
Preview Sale 

JL bm Utort !H M Mi 

r Me. npritt m, mitt cmmi 
net. RHAA rstrkm. Rest* im. Avts iHp 
ML 

SALE 29.87 

t. EwIiGnv MkI HI Cato 

Ntw IBhlto canto. 4 ' 0 M 2 -pe. FflMtt 
nt, M m mHi empata rd. 
HH/LK retrievt. 

SALE 29.87 



CEJltevrHMIRMi 
7 1 /2 r 2-ft. gnpiite coi, rsiiiitE rampsihiE 
Ut war mi. Am tip ml 

SALE 37.B7 

D.MiGinJiCrtsrtreM 

1DD% mill!. BU Bntaii. Better 
tilwa m 1M br ariq. SMil 

- - -^1 ,-kiln- 

ciimg 

SALE 26.88 



tteirvritttiub 

SttWttt tint IMs nib tmd bandit 
lUfiXT iKlMr 



YOUR CHOKE 7.87 EH 



EMhaiai^KMill 
MMCHtMBifll Fil Bf Kud 

SALE 4.47 











Gone Fishin 1 

WWw’ yn m w M lr listb?, r 
jail ior fOKni ffljwRsn, Kwn esi Mp 
p muvtu I bf wluisnr fir need 
From ski rciti bi iepdi tindtri, Kraft In 
fee pliiy M vl iM if In m» b 
mm, i iflftritilt ptn. Sa bin pi 
bribrbinta’taibKnrtlvBa 
bid selection if nploe tmnm and 
mmm. 



1 Du*# tin bin Diijjl |a«i 

fL nrai mils unue nnni Dim 

Com 

Huvf duty nm-pife wiiv ptpillMi 
sottsi mum. Includes ttediwi? niw Ml 

tHIHJFlE CEPfl 

SALE B9.94B9.S4 

B. taUn Mon MM hbbwn 

bit Sul 

iiotM cobra. httiWMi. 

SALE 19.44 

C. Eqb UTEn Lbb Crystal 
RsfeUofip 

n Mibff n siKPhiidd^iit 
JUmcd Ibh I D iplMi. Buidigbtel. 

Hl|l mblb. Mb dm nvu. 

10D' depth. 

SALE 269.66 




i, iimuibi ii taw 

Llpiiil Elrysiil Mer wftta nulUple deqA 

pjujej , dignu m fflffbw 

Everydiy Low Price 1 29.111 

Iran nub wit umtof cwtrd 
hi ta. Woden p*. 

SALE 219.10 

[MtalUiflKHNinMn 
TPQlImt bftiinp 

In nun. m hit MW mm 
witt 18 H art. Billt in DHUDbtzer. 

SALE 319.00 



K mart. The quality you need, the price you want. 









K mart Spring 
Preview Sale 

IWnnrfclWttlrbpln 
Oita it tain. #5 *#7 to. 

SALE 3.47 

BULmttU-L.li' lira 
Assorted raters, 1 /!al 

BIN twisMy Trap Ln 
HI tan tat. Ant'd, cilara. 1/4 c, 

YOUR CHOICE 2.77 EA, 




CtoieeslitzEndcoltrj. 

SALE 117 

tapiil Moss Mntirlm Bail 

Assorted atai 

SALE 2.27 EA. 

Bonesty Sap«r Rsh-n Spin 
l/ll or 1 1 07. sbe. Choice m colors. 

SALE 107 

NtdAwbrihodi 

(Maifctoi.Uhrtltln. 

SALE 3.74 








Berkley Powbt trout Bait 



K matt. The quality you need, the price you want. 



IlHriliti, 1/1 bl 

SALE 3.74 



CtaBk Sflch Worms 

flltaNn|T ■■■Upp 

HI Warm, 7 1/2: Ant'd ctulurs. 7/ tag. 

SALE 3.17 



Bprtflpji rowor b w 

MWLMimWU. 

SALE 2.57 EA. 









Cone Fishln' 

j|W R Sl^OppiR^j flip p 6®^ 

Ml i {rat ssteclior il piity bus 
brill h ds« Nn. M il cant, m 
Ml Hi belt pta. Sort fatera tom 
DiEjf ca ccuni u K nrt ta ta plity 
QmRritiikrkahirmLH) 
taili h*k mi h#i tot* tele 
■nd porting pferetillerUtewofW. 

Pit oiir EKpernim 1i Dib int it iw neil 
total W 



A, Phis ( toy 488* 

with 3B wsrifraicaivtaiu. 

I, PtaMTKJdelu 
Maps Dw id Uatar#l257 

YOUR CHOICE 2197 EA. 



H taMifttar 2 toy TicUi Bn 

Cum mk\s with 215 tacts mM 
(toll 

SALE 1497 



I. Pita PtastmPrt #787 
4 -ta*avm* iKUe Bn 

foies down lif mmd tjBCE. 

SALE 42.94 

I. ffflwc* 3 toy laeUs Bn #1D63 
23 ihofitalB Etapaiiflii h I* bTt 
Ucfcta 

SALE 9.B4 

EFowkk 2 toy facto lax #1152 

IK cenipiimRflits. Wim prwE. 

SALE 6.84 

(.NnriMW-lilak 

Accrue, my If* *11 lute Hus 
llihltaTtaitatata. 

SALE 24.07 










DELC8 VOYAGER 



K mart Spring 
Preview Sale 

ii mwf arn/t unary 

3ml samite girt)!. Ming and RVUiifery 
B20 HCft, 1?S mlniftt reserve capacity 
KH24ME 

EVBIVDAY LOW PRICE 64.93 

L Voyater SbrifegfroNki Battery 

720 marine cmlmg vrlUi CMlrB.nmarve 
apKlty CpaMa al m 3DD cycles aider 
normil MUnR talymfed 
'nltEim w EBfistPucthn. INZ7NE 

EVBffDAUOW PRICE B9.93 

G. Voyager KCZ4W 
Mari k Dmldn l&ttm 

EIIBffDAY LOW PRICE 49.93 

& utm»a* iw tm cut* &»pr 
Mik espctelly If itiGni lifter atf RV 
Mvitt Ail sJmtQtl. 

SALE 39.97 






Improve your rishing skills 
with pro Hanh Parker and 
Wann J s"ThB Classic" Spinnerliail 

12,000 enHusiutic lishlDBiitis stuwed up io see Hank 
Pankffwiiteiiiii«iB«sMijimGi8Sat. Parier 
won Big Ctessic m Mm 1 s' ‘Ii Classic'’ sjiniw rtant. 
making Him inly til lira repeat winner if Re Classic 
since II was inaugural ed irarly two flecsOes age — 
chances are la'll he using "The Classic" Spirwbail 
again he ( l pel 

Snail ter Hank Parkers m, law I fin SHried." jusi $9.95 
«0i I nan coupon. Grail ter as Iannis nl ftsreriiea. Coupoas 
and details are available in halt mart sporling gaeds departmeni. 
Hi every vifto precise. Mini will daaat? 32 in liie Fish 
America FouPaiian. 



The quality you need, the price you want* 

Spring Preview Sale begins January 28 ami units February 1 0, 1990 at raosl X mart stores across the 0.1 
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Army Tech May Bring Flat TV 




transparent column 

ELECTRODES m „ - 



GLASS 

SUBSTRATE 



INSULATORS 



'ELECTRO 

LUMINESCENT 

LAVLR 



LIGHT- 

A0SQRHINQ 

LAYER 



FORT MONMOUTH, NJ 
—The Army's Electronics 
Technology and Devices 
Laboratory i ETDL) ip devel- 
oping fbt-pwftd displays that 
may one day lead to a color 
TV no thicker than a parti 1 of 
glass ► Arising out tif mil it sin* 

requirements for use in tanks 
lliii] iiirLT.i/l, Lhe technologies 
produce lighter mud more du- 
rable flat- panel displays than 
arc commercially available. 

One especially promising 
technology produces a pic- 
ture on a lOpOQO-angstrom- 
Lhick multilayer ft I in applied 
to a glass substrate. The first 
layer it a sheet of indium tin 



FLAT-PANEL 

CONSTRUCTION 



ROW 

ELEdHOQfS 



Flat -pane l display meet! same 
requirements as mFFItirEied CPT 
behind Ft. but weighs hundred* 
of pounds IkH- 

uxide H a transparent conduc- 
tor, which is etched into u 
series of columns. Next, ll 
silicon nitride Insulating lay- 
er is deposited, followed by a 
layer of electroluminescent 
material, and another of in- 
sulator. Lastly, aluminum Ls 
isppl led , anil ctchei E i nt i > row s 
that crisscross the first set nf 
column electrodes. Individ- 
ual pixels Light when AC 
voltage pulses are applied so 
that £i negative electrode on 
ntie side crosses nver :l posi- 
tively charged electrode tin 
the other. 

Although the panels are al- 
ready uii the market as 
munochnmut computer dis- 
plays, color will not be along 
until a usable blue phosphor 
is developed. If current 
ire nds hold, that may happen 
as early ats 1 &E+1. Manufac- 
tured like microchips, the 
displays could be produced 
cheaply, if economies of scale 
arc achieved* 

Deposited on a single glass sub- 
strate. el&Ltrqlominescent thin 
II Fm Es more durable Than other 
flat -panel designs. 




Fnoipn orescent part k Fes aid 
viewing through cylinder. 



See-Through 

Engine 

WARREN, Ml— GM eagi- 
nee ra have marie a working 
i utemai ■ cn m h u at u m e n gi ne 
cylinder from a single trans- 
parent sapphire crystal. Pan 
nf a 1 -cylinder, 4 -stroke re- 
search engine, thefTin. cylin- 
der gives researchers a 
view of the combust i on pro- 
cess through its 5-irim- thick 
walls. Observations are en- 
hanced with a SO-jfnimu-.pt i r- 
second stereo video imaging 
system, and by seeding The 
charge with phosphorescent 
partldr# that glow under k- 
Afer light. 



Portable 

Fighter 

ALBUQUERQUE. NM— 
An 890-puund airplane de- 
signed to carry HHffl pounds 
of external weaponry for use 
in counterinsurgency opera- 
tions Ls now in the final stages 
□f construction. Builders 
claim the advanced compos- 
ite Falcon Avenger can be 
curried abound a Lrud tr, then 
unloaded and a.ssembSed near 
a battle Reid In less than 20 
minutes. 

Pmvered by two lltbhp 
Orion Super-Fan engines at- 
tached to NASAnieaigiiad 7- 
bladed fans, the plane should 
lie able Li taki 1 olTfrom unim- 
pmvfld runways, ofiu* little as 
256 ft. Its top speed is+*x- 
pected to be in the aresi of 2115 
mph F ami a failsafe twin-apur 
design along with three rud- 
ders enable it to perform 
aerobatics up to B G*. 




Eight hanipoinU can carry 
mimguns, air-to-air missiles, 
air-to-ship missiles, bombs 
nr up Lu fi2 Li 73-in. uir-tu- 



ground rockets. 

Costing $246,300. the 
plane is intended for sale tu 
small Third-World coun- 



tries r but ip also be- 
ing consid ered for a 
variety of special nper^ 
aliom+uses. ifLr ! 



I Fleld-ftsernbred Avenger carries ?i vitrl ety of siores adapri ng It to air-to-air combiit, or ground ^tf.ick . 
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BEST-BUILT AMERICAN TRUCKS 
The best-built American trucks 
are built by Ford. This is based on 
an average of consumer-reported 
problems in a series of surveys of all 
Ford and competitive r 8I-’S9 models 
designed and built in North America. 
At lv>rd, “Quality is job 1" 

■Baned rm T&BU New Trick UvytfT Study 



FORD PICKUPS 

BUILT FORD TOUGH 



COMPETITION WE HJWE 

B OURSELVES. 

For thirteen yea is in a row, 

Americans have chosen tough bi$ 

Ford pickups over all others. Anc 
from all indications they're extremely 
[pleased —because Ford lias the high' 
lest percentage of repeat buyers of any 
full size pickup* Which is not at all 
surprising when you consider how 
[much more our F-Series pickups offer. 
TOUGH TO BEAT 

From the longest, deepest cargo 
I box to tile most available maximum 
[payload in half- ton pickups to the 
I biggest standard Six. our big Ford 
[pickups beat other full-size pickups 
in many important areas. 

Which is why we say we have 



r • 



only one real source of competition , 
Namely us. 

TRANSF ERA BIT 6/60 
POWERTRAIN WARRANTY 
Covers you and future ow ners on 
major powertrain components for 
fi years/fiO.flOf) miles. Ask to see a 
copy of this limited warranty at your 
Ford Dealer. 

E NfrNt S 

HEr+bp I hL LI- 1 few. ISa-hp Ei.OL KH V .s. 
2UMip ,1 SL EFI Wi aafrhp 7SL EKI V-S. 
ttfHipp 7-;sL Dtod 

FSeria \\ 7 pickups — Ififfli in S245 I Ik., 
ESitTlL:- I vSjJJLk US m - I'tjir 1 1 1 1 2 1 fi I \l; 

CAB5. 

HfHUinr Q\h\ Su|h^Q*1p; -1 [>inn-Cre* Ca I t- 
MAJOR ^TANDAPP _ 

[ v^cr bmkts. ftrtWr Slrtimjif; EJtdmnJc 
fi«-l injected A nri -3t ^. - k irar 

Elreimnie rfidii* and duck; CThh 
pfttMHirhtfJ ihucki; 5 Spectl manual &nrl 
ifsin^rnis^iHi. Full inrtlrtimcatRlkiii, 




FREEWHEELING 

BY MIKE ALLEN, Assistant Automotive Editor 




Big Brother-San Is Watching 



C OP CAR. We ail know 
what a cop car looks like, 
right? The paradigm has al- 
ways been defined by a full- 
sized Plymouth sedan, a 
Broderick Crawford done at 
the wheel filling your roar- 
view mirrors with flashing 
Eights and your heart with 
terror. 

Even an unmarked full- 
size cruiser broadcasts its 
presence with the subtlety of 
the Thanksgiving Day Pa- 
rade earning down Broadway 
in New York City. 

Well okay, the California 
and the Georgia Highway 
Patrols and some other agen- 
cies have been putting black- 
and-white Mustangs to good 
purpose for a while. Bui the 
down suit makes them preu 
ty easy to spot from sit lanes 
away. But for the most part, 
a COp car looks like f well a 
cop car. There's no mistaking 
the genre. 

Connecticut takes its en- 
forcement of the 55-mph 
speed limit very seriously, 
and uses full-sized sedans, 



Ford LTD Crown Victorias, 
for regular patrol cruisers. 
Cars that look like cop cars. 
For several years „ they've 
also used Mustang GTs 
and Buick Regal Grand 
Nationals for speed enforce- 
ment — completely unmark- 
ed cars equipped with radar 
orYASCAk. 

Those cars had the disad- 
vantage of being difficult to 
drive when the weather was 
poor. Anyone who's driven a 
Mustang GT in snow* or rain 
will know (and after two fuil 
seasons of racing the PM 
Mustang 1 can testify) that 
rear-wheel drive can be a 
real eye-opener halfway 
around a sloppy entrance 
ramp. 

All of than led to a search 
for a new patrol Vehicle. 
They needed a high-perform- 
ance car with enough trunk 
space to carry gear, one that 
delivered decent gas mile- 
age, and didn't cost much 
more than the Crown Vies, 
Plus, it had to have a low- 
enough profile to keep speed- 



ers from seeing it, 

Lt. Rich Rizzuti is deputy 
commander of Police Sup- 
port Services for the state of 
Connecticut, He's in charge 
of the Connecticut State Po- 
lice's specialty vehicle evalu- 
ation program. u We wanted 
a vehicle that would be com- 
fortable Lo drive all day, 
had adequate performance, 
front- wheel drive, and didn't 
cost an arm and a leg," CSP 
eventually settled on the 
Mazda MX-6* 

"We considered the 
mechanically identical Ford 
Probe as well, but it's 
shorter, and wouldn't fit 



Unmarlied Mazda MX-fi iporti 
eoupey equipped with VArautor 
radar, supplement Conrwtlcut l 
furl-iJzrd patrol can. 

some taller troopers. Also, 
the door is 4 in. longer; and 
when you're opening and 
closing that door next to traf- 
fic all day, 4 in. represents a 
lot more potential for being 
gideswiped," 

CSP's Mazdas are equipped 
with automatic transmis- 
sions and an antilock brak- 
ing system (ABSl The 5- 
speed manual transmission 
isn't practical in spite of bet- 
ter performance, because 
troopers sometimes need to 
use the radio while driving. 
Juggling the microphone and 
the shifter would be difficult 
at best. 

The MX-6'g top speed is 
around 120 — certainly less 
than the 5.0 Mustang or the 
Buick GN. "We don't often 
need to go more than a hun- 
dred or bo — true high-speed 
chases are rare. Connecticut 
is small arid congested, 
there's always another 
trooper a few milea ahead, 
and all we really need to do is 
to stay visually in contact 
with the fleeing vehicle. 
What's more important is ac- 
cele ration, because we need 
to merge rapidly into traffic 
from the median or shoulder 
many Limes every shill, and 
the Mazda has that T " says 
Kizutti. 




Troopers train for three days before moving Into twtf coupes. 






PLfPHQTQS BY Tl* WCWLPMY 
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Ktiw there's a prescript ion for 
helping your car or truck start 
significantly Lister and easier 
in cold weather: fust luIl] j 
bonk’ of Winter Strut’ to your 
motor oil 

List season, thousands ol 
drivers, nationwide, tried this 
new multi- viscosity oil 
conditioner and got welcome 
cold -temperature re lid 27% 
easier engine turnov er plit 36% 
better oil flow to engine parts 
to minimize friction 
and wear during 
warm-ups. 

t Com pared to oil without Winter Start )' 

This season, don't get left out in the 
cold Try Winter Start lor j told 
remedy that‘11 really get you going 

far more information, send lor your 
FRITH copy of the booklet. The 
Cold facts About Winter Start " 

The Shuler Co. Box -171 Dept P020 
Wjuputi. Wl 33963. 1-800-777-9870. 

ilixt. 7lW) 



II rtiii uh t Ivcflta WfflWi Slrtfi in VWJI -rhi wtur 
iff v(]ur iiMiiur diufe Qr C^' t.fiOC 7r?-U9JG Itf Buna 

fntKrmg hi jrfnai.nn 

■Sir,i,:tL ml independen ufmaluri tens tillable nr toiler 



Pursuit Training 

I spent a day with several troopers who 
were training to transition into the first 
six MX-tis. Fwd might be belter than 
rwd in the Know, but the specifies of 
driving technique are certainly differ- 
ent. The day 1 spent with them was 
graced with a constant, frog-choking 
rain which made hanging around the 
training area pretty squishy . Rut it was 
perfect for teaming to drive on the rag- 
ged edge of control. Qualified, pursuit- 
school-trained drivers spend an 
additional three days transitioning into 
the Mazdas, practicing lane changes, 
decreasing radius comers and slalnming 
back and forth between pylons. 

Hurrying through traffic with the 
lights and siren on has a lot in common 
with the parking-lot gymkhana used in 
training sessions. For instance, a police 
officer trying to rapidly and safely pick 
his way through expressway traffic. 
The difference is that the pylons are 
rubber and aren’t damaged if you clob- 
ber them. The pylons also don't, change 
their minds and pull in front of you at 
inopportune moments — a stunt civilian 
drivers pull all the time when a trooper 
is hurrying to the scene with lights and 
siren going. Lastly, rubber pylons don't 
have attorneys who will sue. 

What's it like to drive the MX-ti 
around the pylons? Like most fwd cars 
with a healthy amount of power, low 
speeds combined with plenty of right 
foot leads to wbeelspin and massive un- 
dersteer. But there's plenty of warning, 
and backing off hooks t hings up immedi- 
ately with no drama. There's no proper- 
sity for the tail to come around even if 
you want it to. If you’re used to using 
the JefL-foot-braking techniques fa- 
vored by rally drivers to swing around 
comers, forget it. The ABS just makes 
it impossible, keeping the back end 
neatly tucked in. It p t= not the ultimate in 
speed, but it's fast enough, predictable 
and confidence' inspiring. 

Broderick Crawford — 
Move Over 

l fully expected the Crown Vic to be just 
about helpless through the training 
course. The civilian examples of LTDs 
Fve driven in recent years have been 
marshmelluwy, undersprung and un- 
derdamped. waJ lowing through turns in 
a state of terminal understeer. They're 
relatively underpowered as well. 

What a difference the police package 
makes. Police packages generally in- 
clude not only the big motor (in the case 
of the Ford, □ 351 with a4-bhl r cart), but 
also suspension upgrades, mure con ling 
capacity and a larger alternator and bat- 
tery. Idling by the side of the road for 
hours with the radio, flashing lights, ra- 
dar and a/e on isn't the kind of abuse that 
must passenger ears are subjected to. 



The big 351 4-bbl. V8 deli Yens enough 
horsepower and torque Lu handle any 
situation u trooper might encounter. 

But the most incredible difference is 
in the handling. Stiff shocks, stiffen 
springs, fatter front sway bars, a rear 
sway bar and a different spool valve in 
the |K3wer steering transform the LTD 
inEo a really taut, nimble sedan. The lim- 
its aren't as high as the out-and-out per- 
formance cars. The stock LTD Crown 
Victoria understeers enormously when 
pushed hard, while the cop car retains 
just enough u riders teer to be predict- 
able. 

By the way; the Mazda MX-bs receive 



no other upgrades uther than replacing 
the slock Ttkamp alternator with an 80- 
amp version. alnq madf charges 

to the suspension ride-height com rob 
ler 1 to eliminate interference with the 
FM police radios. 

Initial purchase at MX-IS patrol cars 
was six units. Rut a few months of expe- 
rience .satisfied the troopers concerning 
the value of fwd. So CSP is about to or- 
der an additional 24 cars in replac- 

ing their Mustangs and Buick GNs as 
those get old and are retired. By the 
way, they've been ordered in several 
different colors. So don't speed — espe* 
dally in Connecticut. IN 
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CAR CLINIC 

BY MIKE ALLEN, Assistant Auto Editor 



FORD 

HIGH- CURRENT STARTER BATTER T 

STARTER JAQTOR 5WTTCH STARTER MOTOR SOtfNOO STARTER MOTOR ISOLATOR 




Juice Junkie Needs More 



I WOULD LIKE Lo put 
dual ball erics in my truck. 
Do I need to go to the ex- 
pense of using an isolator, or 
can I just hook them b paral- 
lel? JQHNSCHRAFF 

EASTON, PA 

Why do you need more than 
one battery? If you feel you. 
need the extra capacity tie- 
■cause your car won 't starts 
then you should fix what - 
ever s wrong. Short of that, 
you could simply attach an- 
other battery cable to the 
starter and the second bat- 
tery. It would charge proper- 
ly x add considerable cold- 
cranking amps and reserve 
capacity to your starting Sys- 
tem. Just be sure to use real 
battery cables r and to ground 
the second battery the 
engine block. Follow Fig. I 
{above), but without the 
switch. Although fve shown 
the battery wires leading 
directly to the starter, if you 
have a Ford or Chrysler, or 
other vehicle that uses an ex- 
ternal starter solenoid , the 
battery wires should run to 
the solenoid , not to the starter 
directly . 

Or, if you need an extra 
deep-cycle battery to run ac- 
cessories while the truck is 
parked, and you really re- 
member to use it every time. 



then a simple high -current 
switch to isolate the deep ‘Cy- 
cle battery wilt befinetFig. 1). 

You can also use a Ford 
starter solenoid, switched on 
by the ignition switch , to ac- 
complish the same purpose 
(Fig. 2). Conned the high- 
current leads with s f t6 -in, 
studs to the battery and start - 
er , (Again* if you kaueaFond, 
or any other vehicle that uses 
a separate solenoid t connect 
the switched lead to the bat- 
tery post side of the stock sole- 
noids Connect thesmcUl Imd 
labeled tort to the accessory 
poston your ignition switch. 
This wiU connect the batter- 
ies in parallel anytime the 
ignition is on or in the AC - 
CgSSORY position . A Ford 
solenoid will set you back 
about flue bucks. 

If you just want to charge 
a trolling motor battery, all 
you need is the switch. But, 
when the battery is in the 
boat , there's the danger of 
shorting the positive clamp 
to something in the truck's 
engine compartment. I d 
use wingnuts and remove 
the positive lead along with 
the battery to be sure. 

Frankly p isolators aren't 
that expensive. A good iso- 
latorfFig. 3) w ill let you use 
the auxiliary battery as a 
booster, as well as keeping it 



charged and preventing in - 
advertent discharge ajf the 
main battery. The 20 or 30 
bucks this will cost is cheap 
insurance against a flat bat - 
tery stranding you out in the 
boondocks. 

Prince Valiant 

My 1972 Valiant has 104,000 
miles on the original 225 
giant Six, Although I have 
changed the oil and filter ev- 
ery 3000 miles for the 80,000 
miles I’ve owned it, I've no- 
ticed something lately: The 
oil gets very dirty and black- 
looking within 800 to 1000 
miles of changing it. It runs 
like a top and doesn't use 
more than 1 quart of oil be- 
tween changes. JO h n e LI 0 
BRONX, NT 

At IQQjQOQ-plus miles, your 
Valiant is deservedly get- 
ting a little tired of slaying 
dragons in New York City 
traffic. And the rings and 
value guides are a little loos- 
er than they were when new. 
The black sludge is carbon 
leaking into the oil from the 
combustion chambers. 

Part of the phenomenon is 
related to the very good de- 
tergents and dispersants in 
modern-day SG -rated oils. 
They are supposed to pick 
up and hold junk, like car- 
bon and dirt r until the next 
oil change, instead of letting 



them turn to tar in the bot- 
tom oftkeoilpan andrucker 
box . SG-rated oils replaced 
SF grades IS months ago, 
and (he major difference 
was in their antisludging 
capability, intended to cope 
with the extended oil- 
change intervals in today's 
cars . 

Keep changing your oil at 
least every 3000 miles. You 
might try oil analysis to try 
to get some indication of the 
interior health of your en- 
gine, but Fd start saving 
money for a ring-and-bear- 
ing job, including the 
valves. It may be, though , 
that it will run well fora 
long time^e&peciaMy if ifs 
not burning any oil yet 

Squeaky Cat 

My r 89 Cougar XR7 has a 
squeaking, clanking noise 
that comes from the rear 
brakes, A passing motorist 
called it to my attention, and 
if you roll down the window, 
it's pretty loud. The noise can 
only be heard when the 
brakes aren't being de- 
pressed. The salesman said 
this is a common problem 
with Cougars, but I wanted 
your opinion as to the cause 
of the problem before t take 
it back to the dealer. 

MANUEL REYES 
HONOLULU, HI 
(Ptewetum iV- mo*' 
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Introducing Back Seat Heat. 



The innovative high tech compact 
12 voh heater from Therm Techiwtogy 
Cnrp, , designed lo heal cold areas in 
RV'St vans, boat, trailers^ cabs and 
more. 

Back Seal Heals new patented 
crystal energy cell provide* instani heal 
output, while the tan circulates a steady 
flow of warm air. So the folks in the 
hack stay as warm and Eoasty as the folks 
in the from. 

This energy efficient, sturdy 
highly k heater is lighi weigh! , porta- 
ble and features a cabinet thafs always 



cool eo the touch. It's easy to install ( 
comes complete with wire harness and 
mounting bracket and is hacked by a full 
two year warranty. Installed size 
5W P it7*"jt3Wr 

Order Back Seal Heal today so 
instead of getting a cold recepimn, your 
invitation lor a family otiLing will be 
warmly welcomed. 

Back Seal HcaE is available at fine 
retail outlets nationwide , or onte r di rect. 
Suggested retail price S 129.95, plus 
SX5D shipping and handling. 

CALL 1-800-SAY-HEAT 



4*75 Starr inm. 5 E 
Grand Rapid*. Ml 4 QSxi 

Therm Techhchogy Corp. 

F?*t' Heiler Leader 

A 



Psuc n i PcrulLitf MADE IN LfSA 




CAB CLINIC f CVn f i ti ut‘d / no u r 

H may or may not be a common prob- 
lem on KR 7s (or T - Birds M which are 
mechanically identical i. What's im- 
portant is that it certainly isn’t normal. 
Oar own long-term test TSird is de- 
void of brake noises . Disc brakes are 
gui tty of occasional squealing noises 
that tan be difficult to care. Rut these 
hinds of noises would be heard only 
when the brakes are actually being 
used 3 an d certainly nothing you might 
describe as a clanking noise. 

Your problem might be anything 
from a loose pebble inside the hubcap 
to a had wheel bearing to a parking- 
brake problem. 

Film Critic, Part II 

1 have to clean the windshield and inte- 
rior windrows of my Topaz every two 
weeks h to remove a glare* producing 
film that leaves a black smudge on the 
paper toweling. I don't smoke. I have 
this film during the .summer whether or 
not I use the uJc, and in the winter with 
or without the heater. 

My real concern is health. Whal are 
we breathing inside the ear? 

LYNN ZOLL 
SMITHTOWN, NY 

What's collecting an ike windows is a 
residue from plastics and adhesives 





Getting A Handle 
On Halogen 

Lots of now cars are using quartz-halogen lamps 
instead of ordinary tungsten -fi lamented bulbs. 

Quartz lamps are smaller and deliver more light for 
less current and are In headlamps, dashboards and overhead fixtures. Re- 
placing these special bulbs isn't tough — there's only one caution. Don’t touch 
the bulb. Ever. The new bulb will coma in a cardboard box, and probably will 
be in a paper or sponge rubber sleeve. Use the sleeve to hold the bulb until it 
is seated in the socket. Why? Unlike the old, tungsten-filament bulbs, the 
quartz-glass bulbs run at very high temperatures — high enough to carbonize 

the oils in your 
fingerprints. And 
the thermal 
stresses radiat- 
ing from the fin- 
gerprints will 
crack the glass. If 
you must touch a 
quartz lamp, de- 
grease it with al- 
cohol and a dean 
cloth after install- 
ing It. 



“ITS YOUR BOSS ON THE PHONE. ARE YOU STILL HER! 




■ (Murtini If A mama fhiff HKH. n DuMt tpfftuir 
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that are used in ttie interior of your cq r. 
The vinyl fabrics will continue to nut- 
gas plasticizers for years, but the adhe- 
sives should be finished drying in a 
few months of summer weather. These 
compounds are generally colorless r so 
I suspect the block i$ airborne dirt that 
sticks to the gum my vinyls. 

Yes. these compounds are mildly 
toxic. But, before you panic r realize 
that they only build up to any measur- 
able concentration when the car is 
parked for long periods with the win- 
dows rolled up. Also, the specific com - 
pounds are much less toxic than they 
were even a few years ago, before the 
federal govern men t started regulating 
exposure to toxic chemicals in the fac- 
tories where cars and car components 
are manu factured and c isscmhkd- 

W kite your car is running, the venti- 
lation system will assure a steady flow 
of fresh air: Y ou might try leaving two 
windows on opposite sides of the car 
cracked a millimeter or two to provide 
cross-ventilation. 

Wide Ride 

I can P t get the front tires on my S-10 
Blazer Lo wear evenly— the outside 
edges wear rapidly and cup. The align- 
ment is right on the money r act ortling to 
two alignment shops. 



The dealer installed aftermarket 
wheels before I bought it. Ore of the 
alignment shops told me these wheels 
have an offset to them, and there are 
only two companies that make the cor- 
rectly offset wheel. 

Jsthis true? 

STEVE SHEPPAEJJ 

JANESVILLE, W1 

If the offset of the aftermarket wheel is 
greater than the stock GM wheel, then 
your tire-wear problems can be 
blamed an the excess offset : Too much 
offset mn p Isa lead to premature wear 
of steering components B as well as 
wheel bearings and suspension parts, 
Blazers use the Very common GM 
4 3 A-in. halt pattern, and there area 
hundred aftermarket wheel manufac- 
turers that make appropriate wheels 
with every conceivable offset. Td be 
back at that dealership looking for a 
good explanation as to why they sold 
you aftermarket wheels without prop- 
er regard to General Motors 1 offset rec- 
ommendations , w 



DO YOU HAVE A CAR 1’KOBLEM? 

Jtui* n#4 Mikt abend It Mail pmr*ty€*tkm iff Car 
0inie t Popular Mechanic*. W. fifth St.. New 

Vorfr, NY tool 9, White UUen.fnxii orphan* 
call* cannot b* aium-erfd tKdpi'iif unify, probfrmj 
ofy&utrat mUrrut wifi ft* in Uv col nmH, 



SERVtCEUPS 

■ Some 86- 89 Cadillac Broughams 
may not reach wide-open throttle un- 
til the accelerator cable is replaced 
wrlh one that le slightly shorter. 
PN2S504323, 

Cadillac cautions that vehicle per- 
formance Is highly subjective, and 
other causes should be evaluated If 
performance is still considered sub- 
standard. T-09-84 

■ Ford TSB 88-15-4 discusses prop- 
er care of antrthefl decals required by 
federal law to be used to idenlify 
many components of high-theft vehi- 
cles like I -Birds, XR4TI, Mark VII. 
Town Car and others. The fragile 
stickers must be covered, not simply 
masked with tape, when repair, paint- 
ing or undercoating operations are 
performed, 

■ If Ihe sun visor on your 88 or 89 
Prelude or Accord keeps dropping 
open, Honda TSB 89-005 says to 
replace the stopper plate with 
PNB3213-SF 1-000, 

S Audi TSB 87-01 shows how to 
bend the wiper arms to ensure that 
the blade Is in proper 90* contact lo 
the glass. This will minimize streak- 
ing and chatter. 



OR NOT?” 




WHEN YOU JUST CANT WAIT TOGETSTAKHD. 

Pound for pound, the most powerful automotwe battery you can buy. 
Call 1-000-447-4700 Ext. 52 for your nearest retailer. 
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Only One Truck 
Can Handle Grades 

Like This. 




4th Place: ForpRanclr -L ' 

/ 

/ 

/ 

/ 

5th Place: Donat Ram 



Once a year, trucks have to face 



/ 



/ 



/ 



GRADE THEIR TRL CK5 FOR INITIAL 



SOMETHING EVEN TOUCHER THAN SCALING / QUALITY ’AND TROUBLE-FREE PERFORMANCE. 

A STEEP MOU N IAIN GRADE. Th E¥ HAVE TO • ' AND IN THE LAI EST SURVEY, MaZDA OWNERS 

face theih owners, Because every / gave their trucks the highest grades of 
year J.D, Power and Associates all. And helped Mazda earn its place as the 

I MOST TROUBLE-FREE COMPACT TRUCK IN AMERICA," 

/ 

/ 

/ 

/ M -IT,1jKE I * 1 — r*’l,l l -*! »-ltri.i TY^ FTT U M T~\ 



ASKS NEW TRUCK OWNERS TO 



And Get Grades 
LikeThis. 



l |<ns Vlini Mnlui : ' • 



+ 

/ 

/ 



/ 

/ 



2nd Plage: Totqtea Pickup 

/ 

/ 

/ 

/ 

/ . 

/ 

/ 

/ 

/ 



/ 



/ 

/ 

+ *HI« Pui'l'Ml I M Kl*-m Ptt K1 P 



I ST Pi At'E- Mazda Pickup. 
The Mom Trouble-Erei; 

C DM l’AL’1 Tk Lit. LN A lit ILfUi A . 



Bl r nits ISNT THE ONLY K EASON Ma2 DA OWN- 
ERS AHE SO ENTHUSIASTIC. ThEHES ALSO A Ih-.MONTH, 
SOjOCO-M [I. E BDMPER'TO'BUM PER WARRANTY"’ ‘ WITH 
NO DEDUCTIBLE. TllE REST BASIC WARRANTY IN i HE 
ENTIRE INDUS I RY. So II 1 YOU WANT TO KNOW WHAT 
MAKES A TOUGH MaZDA TRUCK SO EXCEPTIONAL. 

r * MW Bj — 1 • ^"mi -< mm<lPi 3 s> 



TALK TO A MAZDA TUT i’KtWNlH, BETTER YET, 

see your Mazda [ >eai.er and pi t a Mazda 

TRUCK TO A LITTLE TEST OF YOUR OWN. 

mazoa 

It Just Feels Right: 

"i-ripr \ Hit +■ -biM .< ■, hp| j * 



BOATING 

BY JOE SKORUPA, Boating/Outdoors Editor 




Born-Again Chrls-Craft 



T HEY DONT buUdlhem 
like they used to and for 
guod reason. Today, they 
build them better. This ap- 
plies as equally to power- 
boats as it does to many 
things built over the past few 

decades. 

But, in modem usage, bet- 
ter doesn’t necessarily moan 
mare graceful, eleganL, 
painstakingly crafted, in- 
spired- Today f better often 
means bigger, faster, hotter, 
flashier. In many cases, 
deeply satis lying, v. motional 
values give way to incremen- 
tal gains in efficiency and 
concessions to popular style. 
The question on the minds 
of a growing number of peo- 
ple today is: Why can't we 
have the best of both— mod- 
ern efficiency and timeless 
appeal. For people who think 
this way, Christopher J. 
Smith, grandson of legend- 
ary Christopher Columbus 
Smith, founder of 106-year- 
old Chris- Craft, has a boat 
for you. 

De/a vu 

"Boating has been my life 
from day one, you might 
say , <F Chris Smith tells me as 
wo walk along a marina duck 
in Mamaroneck, New York. 
Smith means it literally, "I 



started working with the 
company officially in 1947, 
but I hung around the plant 
(the original Chrls-Craft 
plant in Algonac. Michigan) 
as a kid and I've always 
worked there.’ 1 

I n 1 987 , after 40 years at a 
labor of 3ove r Smith retired. 
But building boats is in his 
blood , and Lhe opportunity to 
work on an exciting new 
project brought him back. 
The project is the Chris- 
CrafL Mahogany Runabout 
Company, and its first boat 
(an emblem or the dash reads 
"Hull Number l") is a sleek 
wooden powerboat tied to 
the dock at our feet . 

The boat is a limited-edi- 
tion, 24-ft, 1930-model run- 
about that’s true to the 
original in design and materi- 
als. Some concessions were 



made to modern times, but 
these are few and each is an 
improvement that takes 
nothing away from the boat’s 
genuine evocation of the clas- 
sic era of Wooden boats. 

"Classic boats appeal to 
the same kind of people who 
love antique cars/' explains 
Smith. "They take them to 
shows, dress thorn up n polish 
them, make thorn a hobby. 
And, most importantly, they 
appeal to those who love the 
look and feel of fine wood and 
fine woodwork." 

The warmth, character 
ancf beauty of the 1930 Chris- 
Craft reissue is undeniable 
It's handcrafted in Holland, 
Michigan, with marvelously 
cut and fitted planking that 
has sculptural lines of varied, 
but matched, patterns of 
grain , color and density. 

Veteran boatmen, howev- 
er, know that classic wooden 



beauty exacts u price — var- 
nishing, plank replacement, 
constant upkeep. To many in 
the fiberglass age, this kind 
of boating is less like recrea- 
tion than like strapping on a 
ball and chain. 



West System 

The most important upgrade 
on the runabout, accord ing to 
Smith, is the decision to ueo 
the epoxy- resin technology 
developed by Gougeon 
Brothers, of Bay City, Michi- 
gan. This technology, called 
the West System p permits a 
combination of wooden -hull 
beauty and gel-eoat-like seal- 
ing and durability. 

West System epoxy resins 
are formulated to bond with 
wood fiber. Hull bottom 
(three layers of eross-lakl Vi- 
in. mahogany) and sides (two 
layers] are temporarily sla- 
f PU'&$t m t N nt Jij- ptiffr -,i\h 




flanfo it wring wheel and 1 dash are authent Jc. 



N*w Is the J 5 1 HCit-lTL OMOTM hntmard. 
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Had a tough week? shallow water without a worry in the w< n Id. 

How r about some liquid refreshment, for the -let Mates a cinch to d rive and trailer behind 
whole family, compliments of the Kawasaki Jet your car. And best of ah, it's Kawasaki reliable 
Nkte ' watercraft? With 52 jet drive horsepower, and available right now at y* mr friendly, neigh- 
a Jet Mate watercraft wall hike you fishing or borhood Kawasaki Marine dealer* 

cruising or picnicking faster than you can say But you'd better hurry. Just think how stress 
load 'em up, move ’em out." Safer, too, because ful it would be if some other lucky family got 
i ts no propeller jet d r i ve lets you breeze through the last one . 



i.flJI l-tjOlf -libE-EUUEJurilu. 1 Kawasaki dealer ncBMist ymL Knwi>akL brlsms wilidi- twiuii* 
Vi jeIl u: j mi pndi with yw Ifmir n-.^mn^hiv. -Vc 11*10 taw arr 'H La>- A“ ifltaiidliuw 
md thnir u»' ii lubjertlniil hluIi- aiwf kKillmiiiiK Lmwl All ihi >jjiI nhniilil 

L'.iTtr- UMJQ iqipruvhd r*rr«irul fliititlofljei.'ipe, efroar ifld iiibff iflipmpfui* 
mM$ «ppar^l ihr right* -if *\wvr\ inf- mWrrtto alid nEhfr rUnriTtr r r*rmi iim m*. 

SpeaTn-fli ii m ■ ami pifee ™bj«l to duiigh- w itlu hie urji Ic? 



Kawasaki 

Get the good times wet. 





BQATWG f Cunt in Hud fnmt pp/jr 




WAY TO 
CHEW! 



It's like nothing else! 
Golden Blend Totems. 




Fresh, moist 
and packaged 
to travel. 



1 IVItokrii*i 



pled in place and then, using a roller., a 
thin film of resin is applied. When the 
resin cures, it's so dear that a natural 
wood finish is achieved by applying a 
coat of varnish. 

In addition to creating a surface with 
a barrier coating as water resistant as 
fiberglass, the reissued Chris-Craft is 
stronger than the original. So much so 
that a number of stringer ribs were 
eliminated from the 1930 design and the 
hull still easily handles the increased 
weight and power of the big OHOFurd 
351 inboard. 

According to Smith, who has owned a 
reissued wooden runabout for several 
years, boats constructed with this tech- 
nology are as easy to varnish as waring 
and buffing fibergla&s boats. 

"If you leave this boat out in the 
weather," says Smith, *aU you have to 
do b lightly sand it to make the next coal 
stick, and then brush on varnish. You 
can do it in the morning and use it in the 
afternoon, 

"The trick b to do it when the finish 
gets dull. Don't wait until water seeps 
into the wood. Then you have to sand 
more and take off the hardware. I keep 
my boat in a boat house raised on an 
electric hoist. I huff it, but I haven't had 1 
to Varnish il in four years, 1 ' 

Out In the sound 

A few minutes into my first classic boat 
ride, as Smith and I idle our way 
through a busy estuary that leads to 
Long Island Sound, I begin to discover 
the special pleasures of drivings 1930 
Cbm-Graft 

My first discovery is that the boat has 
no hump angle upon acceleration. When 
the throttle is pushed forward on a mod- 
ern runabout, a rear- mounted engine 
digs a hole in the water and the bow 
rises skyward until it drops down on 
plane. The long (24-ft.) and narrow {6-ft. 
4-in,) Chris-Craft, on the other hand, 
with its center-mounted engine, simply 
shoots forward with a level attitude. 

Also impressive is the boat's flat 
stern, which produces an excellent 
wake for waterskiing, and its hard chine 
at the waterline p which forces the bow 
curl away from the hull. Equally of note 
is the boat's solid tracking and reapon- 
give ness in hard turns. Top speed is a 
brisk 43 tnph . 

BtlU, t couldn't help noticing that the 
1930 -era boat's flat bottom bangs the 
chop a bit harder than V^haped hulls 
and that the noise is amplified by its 
wooden construction. Also, it's some- 
what noisy at full throttle in a 2 -ft, chop, 
at least by modern standards. The en- 
gine comes without a muffler (although 
it has long copper exhaust Lubes exiting 
at the transom), and the engine tom- 
partment is without insulation. 

But mufflers and insulation can be 



added, and the boat looks and feels 
wonderful. It's also an incredible head- 
turner. On our short ride out to the 
Sound, it drew dozens of admiring 
stares, and, back at the dock , Smith had 
to keep a cloth ready to wipe off finger- 
prints from passe raby who couldn't re- 
sist the temptation to run their hands 
over the warmly textured deck and 
gleaming hardware. 

Rebuilding a legend 

Because the engine is mounted in the 
middle, it has tw o large, separated cock- 
pits. The roomy main cockpit, which 
seats five adults comfortably, is config- 
ured with two seats forward and a wide 
bench seat aft. The stem cockpit has a 
bench seat that accommodates two 
adults comfortably or three cozily . 

Nearly as impressive as the fine 
woodwork, is the 24 p s period hardware. 
Many pieces are cast from the original 
molds. The stylish cut water (on the 
bow)* stern quarter rails and fender 
rads are stainless steel. The bow light P 
lifting rings, fore and aft cleats, step- 
pad frame a , gas cap an d ventilation 
ducts are all chrome-plated brass. The 
flagpoles are solid mahogany. 

Sitting at the helm, in a rich, wine^eol- 
ored leather seat, the driver feels at 
□nee transported back to the glory days 
of radio shows, Packards, Duesen- 
bergs, talking pictures and raccoon 
coats. The art-nouveau dash panel, 
alive with tietailed sw irls qf vines and 
grape clusters, surrounds five analog 
gauges that give readings for oik fuefi 
voltage, engine temperature and rpm. 
Above the panel, an emblem reads: 
“Custom Built by Chris-Craft.' 1 

Throttle and shift, are integrated into 
a single lever on the driver's left. The 
large steering wheel, called h banjo 
steering wheel, has three, 5-aLring arms 
and is centered with a polished mahoga- 
ny cap. Stowage is found in a roll-top 
glovebox at the driver's feet and under 
the bench seaLs. 

Craftsmen who build these works of 
art (working at the yard that produces 
Grand Craft reissued wooden boats) use 
production techniques that have varied 
little in 60 years. As a tribute to the 
uniqueness of the 1930 design , they w ill 
produce only 24 of these models. Price 
for this collectible is $75,000 and in- 
cludes a custom trailer. 

Chris-Craft* once a generic term for 
recreational hosts* is now emerging 
from a briefly turbulent period. OMC 
purchased the company last year and 
breathed new life into it. The reissued 
1930 runabout is an example of the com- 
pany rejuvenation. Bo is its exciting 
line of new fiberglass designs for 1990. A 
great deal of goodwill exists among 
boatmen toward reborn Chris- Craft 
and many are glad to see it back . »f 



POPULAR MECHANICS * FEBRUARY I9TO 





EXCITING NEW LAB TESTS CONFIRM SLICK SO S BENEFITS! 





The Secret is POLY 

“Poly" is short lor polytetrafluo^oeflhylene 
(TFE\ It is the slipperiest substance known io 
man The 19&9 Gtrirws Book ot World 
Records ipg l&^says, "Trie tovesf coafftotant 
of state and dynamo faction of any s otid rs 0.02, 
m The case at ftj I'yietrai'J uoroef OyJ an o— ^njii va tea t 
to wef ice on tea 

A one quart I real men i ol Stick 50 w ill bond 
slippery poly" lo your engine lor a minimum 
dI 50.000 miles. Unlike some temporary pro- 
ducts on me market. Slick 50 does not n ecu lo 
be added every time you change your oil. By 
reducing engine InfitiOn, Slick 50 increase* gas 
mileage and horsepower and it reduces wear, 
defraying pastiy overhauls. 

Slick 5 CTs Credentials are 
Impressive 

“Slick SO does reduce- engine heat end 
ordinary wear, end our Informal teals Indi- 
cated that il will improve gas mileage by 
about two Or three miles per gal Ion . , . Stick 
50 does exactly whet Polrolan claims It 
does. 1 ' Consumer DigG&I (Mar/Apr 1302, p. 35) 

In 190B, the premiere engine and lubricant 
testing lab in the U,S, tested Slick SO, This 
EPA feminized lab conducted a strictly com 
troll od experiment u&ng industry standard 
A£TM procedures. Results showed Slick 50, 
compared lo a standard Tolerance q«i . reduces 
engine wear by more than 5D%n, ©e cautious 
of those Poly treatment! that cannot back up 
their claims with such solid evidence 

In a luel usage lest conduced by Hus seme 
prestigious lab, -results showed that Slick 50 
(compared lo a standard reference oil al 150“} 
f educed feel consumption in ihe lest engine by 
7.09% at an oil temperature of 225* and 7.8 5^ 
at 275. a Qnce warmed up, most cars operate 
within Ihe range d 225* to 275° 

Especially interesting is me (act that fuel 
usage with jusl me reference oil increased {sea 
graph f as ihe oil goi holler lhan 225?This is due 
id me well known lad Lhal oil gets Ihmner al 
higher temperatures, causing increased friction 
(and wear) in your engine. However with S lick 
50. fuel usage actually decreased. shewing 
that Slick SO produces I is greatest t riel Ion 
reducing bene fils at higher tempera! urea, 
which Is exactly 1 when your engine needs II 
the motl- 

As with any lab lea. these results m*y nbi 
lianslaie exactly ihe same percentagewise lor 
every engine under every type ol driving condh 
lion in the ' real work! " However. Ittt conclusion 
lor ihese tea cases i& clearly that Slick 50 does 
reduce engine wear and does increase gas 
mileage 

HI 



H Ertglnt Tre aim 
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t ; 1 1 1 

£ t 150 6 225° 275* 

CHI gallery Mmpmiun. *F 

The Federal Aviation Admlrcisl ration has 

luily accepted a similar product— Sltek 50 
Aircraft Treat mem (FAR &33A9J. 



TUV, a prasliglous German lasting 
laboratory, tesJmt Slick 50 and found substantial 
increases in both gas mileage and horsepower 
The Space Shuttle Columbia uses (he 
chemical ’Poly" in its gears anp bearings 
because it isltie only chemical lubricant which 
can withstand the heat and corrosive eJemems 
of space 

The Crenfleld Instil Lite, known worldwide 

lor i Is work in tribology (the stedy of Jrictionk con- 
ckicp-d a five-year study on Slick 50 in 1 9B9. 
Results showed Slick 50 does Indeed coal 
metal surfaces, dramatically reducing friction 
and cm lending the life of metal. 

Pefliapsi the mum dramatic; ol all Is the lor 
sura leal seen by ihmi&ands ol viewers an 
NBC TV EtaUon KPRC. A Lincoln Town Car was 
treated wirn Slick 50. During the broadcast, the 
pit was drained, And l ha car was driven without 

the oh plug lor aboui 30 minutes. The water 
temperalure never ross and me engine sus- 
tained no apparent damage- 

It's Easy to Treat Your Engine 

Cfi-gnge Oil and filter and substitute one quart 
Ol Slick 50 lor the last quart of Oil. (Add two 
quarts for engines with on capacities of seven 
quarts or mors.) Slick 50 is excellent far turbo- 
charged engines, aluminum mock engines and 
rotary engines 

Slick 50 will work with on pen oleum based ouf 
and synltietics compatible with petroleum bas&- 
Oils. 

What are Ihe Benefits of Slick 507 

By reducing friction, Slick 50 dous all oi Ihe 
following: 

i Increase gas mileage 

2. Increase horsepower (small economy cars 
and large RVs re-ally need Ibis) 

3. Reduce operating temperatures, Thus 
increasing the lubrication and life ol the oil 
and engine 

4 Minimize or eliminate cosily overhauls by 
drastically reducing engine wear 

5 E&Bter darting (impoNanl in cokJ weather) 

6 Since lubricating lead ih being removed from 
gas, and unloaded gas is poor in lubricating 
q naliles, this oxira lubrication ol Slick 5d On 
valve systems and guides ib a reel bonus 

7. Slick 50 elrminales the "lubfLcatkjn starve- 
bon" that all cars experience when you first 
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The following introduces one ol Ihe moat 
fully tested end c nsdcri t idled gas saving, IriC- 
tron reducing engine treatments ever lo reach 
the market! 



st&rl them before the oil has 3 chance la dr- 
Culale. Up to 9d% ol engine wear can bo 
caused by this starvation Vou receive ail 
ihese bonslite fw less lhan ihe coal of Iwo 
tanks Of gas (539.95), 



Will Slick 50 Harm my Engine or 
Affect my Warranty? 

Hq I The base oh lof Slick 50 meets, or 
exceeds, every manufacturer's engine warranty 
r^uiremenla and carries an API service 
classification SG-CD. 

More SHck 50 product 5 are available, A 
FREE catalog sen! on request , 



Free DLIRALT Ft senl with each order. Free 
shipping with orders oi 2 or more. 



DEALERSHIPS AVAILABLE. 



For purchase or lurther Free inform-ShOn bad 
mil free t -800-52 5-B&24 r ext, £ \m California 
I -B0Q-733- 95 58) or send to. Progree&lvu 
Energy Corporation, South Bent Avenue, 
IB2, Dept. PM290, San Marcos P Calllornio 
92069, 



Yoh, I want la improve my tar's portotmance 
and save rny engine — ru£h me r*Sk free. 

G One Slick 50 with FflEE DureJi at 539.95 
+ $4.00 shipping and handling. 

Ca: 1 Bdd 7.ZB h b Sales Tax 

_ Give me If so sh ipping and handi mg for my 
cider or 2 or more at £39.95 each. 

' Check ' 1 C O D- i VisaiMasiofCard 





S=S£ M3 




DOUBLE GUARANTEE! \ 

Guarontoed lowest price and guar- < 
anteedi satisfaction. It at Ihe lime of 1 
purchase you have seen Slick SO 
advertised in a current magazine al a : 
tower price, we will beat that price by * 
$2 00 a qusJi end you wi II gull get you r 1 
(roe DURALT FC H you are not 
salistied with our sick 50. within 4 l 
monlhs, send us a note and proof ol 
purchase ter a full refund of purchase ! 
price. This makes trying Slick 50 RISK , 
FREE to you We have tmen in 1 
business ter 10 yearis and miend to ! 
keep our customers happy. , 





IMPORTS 

BY BILL HARTFORD, Managing Editor 





Tons Of Fun For '91 



N OW THAT you're out 
from behind the eight- 
balE and writing "SO on your 
checks, along comes '91. A 
number of next year's models 
art* wg- 3 ] down the pike and 
about to nose Into yuiir new- 
ear dreams. The real driver's 
car? with little or no back 
seat are leading the pack. 
Dealers are already taking 
properly dated cheeks as de- 
posits from first-on-the- 
hlock buyers who have seen 
these cars only as images on a 
page in a magazine. 



Toyota Mft2 

The two views above show 
Toyota's redo on the Mister 
Two, The designers took a 
spatula to the shape and left 
the folds and wrinkle? of the 
firs t-generaE ion mid-engine 
midget for posterity. The 
slippery bodywork now 
stretches 164.2 in. overall, 
almost 9 in. longer than the 
'89 version (there was no 
n 90 model-year MRS). 
Width is also up, an inch- 
plus to 6b. 7 in. A 3-in, -longer 
wheelbase puts the '91 MRg 1 ? 
stance at 94, 5 in. The layout 
is still the same, with the en- 



gine breathing down your 
neck. BuL the power Eo the 
rear wheels now comes from 
Toyota's 2-diter, 16- valve 
Fonr (as used in the Celica 
All -Track With twin-entry, 
intercooled turbo r the wild, 

dual-exhaust 225-hp MR2ia a 
140-mph roadburner. The 
mild version — no turbo and 
no rear spoiler— is 185 hp. 
We'll have a complete drive 
report soon, after we've 
experienced the new MRS 
firsthand, 

Mitsubishi 

3000GT 

Based on advance word from 
Mitsubishi about its Sturion 
replacement, we figure that 



a track test drive 
mile will be all the convincing 
we need that the 3000 (jT has 
left a lot of competition be- 
hind, The first 5 seconds in 
this aupercar will see 60 
mph coming up p with all four 
tires— 246/45 VR- 1 7 uiLra- 
high-performance radials 
— taking bites on the road. 
The 2 + 2 is powered by a 
quad-cam, 24-valve, twin in- 
terccoled turbo p 3-liter V6 
that will bring up a 160-mph 
top speed if you don't back off 
at the quarter-mile mark. To 
Increase hp when you want 



it p there's a variable- 
backpressure exhaust sys- 
tem. But the 2E0-hp CT 
won't be all brute: 4-wheel 
steering, 4-wheel vented 
discs with ABS, limited-slip 
differential, electronically 
controlled variable-damped 
suspension and interior ap- 
pointments and power con- 
trols worthy of a luxury car 
will make it a very refined 
sport coupe indeed. The 
3006GT rides on a 97,2-in, 
wheelbase, with a length 
overall of ISO in. 

Until you see the 300QGT 
in showrooms this fall and 
the MR2 this spring, hang 
onto this page, »* 
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SCIENCE 

BY ABE DANE, Sc ience/T echnol ogy Editor 




Ozone Hole; What It Means 



T HE VERDICT is in an 
the Antarctic ozone 
hole, Ifp back, it's bad, and 
it's our fault- Data beamed 
from the Total Ozone Map- 
ping Spectrometer aboard 
NASA'* Nimbus 7 satellite 
late last year shows that af- 
ter vanishing in lflifJg, the gi- 
ant atmospheric bald spot at 
the bottom of the world has 
reappeared. The finding 
clinches the argument that 
the hole, and ozone depletion 
generally, are caused by 
man's release of chlorofluoro- 
carhonsfCFCs), 

The atom that actually 
does most of the dirty work is 
chlorine. Broken off from 
CFCs by ultraviolet light in 
the stratosphere, it drifts 
down and grabs oxygen at- 
oms away from the ozone (O g ) 
molecules below. The result 



is 2-atom oxygen molecules 
and chlorine monoxide mole- 
cules. 

Containing both chlorine: 
from CFC and oxygen from 
dismembered ozone mole- 
cules, chlorine monoxide is 
the smoking gun that incrim- 
inates CFC. The link had 
long been suspected. But the 
ozone hole has given scien- 
tists a chance to tie the ab- 
sence of ozone and the pres- 
ence of chlorine monoxide 
together into a damning case 
against CFC. 

Now what? 

With the basic scientific 
questions about as settled as 
they're going to get, we 
move to the murkier realm of 
politics. The Montreal Proto- 
cols have been signed by the 
developed nations responsi- 



ble for the great bulk of CFC 
production. That means we*ll 
all have to cut. our production 
of moHL CFCs by 50 percent 
by 19&S. Il'b an Impressive 
example of international co- 
operation. 

But China, India and less- 
developed nation a account- 
ing for most of the world s 
population haven't signed. 
And they're not Likely to ei- 
ther. The reason is simply 
that while we're talking 
about taking steps like recy- 
cling the freon in nur ear air 
conditioners, they’re still 
worried about getting refrig- 
erators to prevent food spoil- 
age, and so are unlikely to 
volunteer any cuts. Unless 
some sort of economic aid 
program can be devised, or a 
technology developed that 
substitutes cheaply for 
CFCs, nations outside the 
Montreal Protocol have the 



NMA graphks Shaw ihFiywrs 
ozone hole covert about £ 
percent of the atmosphere. 

One thousand Dotson units 
equal a centimeter thkhnes of 
ozone at sea-level pressure, 
f Mlssmg data account lor large 
white area In pvfla.| 

potential to clobber the ozone 
layer ail by themselves. 

The greenhouse 
connection 

The problem in containing 
CFCs goes beyond increased 
rates of skin cancer from U V 
radiation, however. I spoke 
to Nick Surd l, an analyst at 
Congress, Office of Technol- 
ogy Assessment who has 
been following ozone deple- 
tion since the mid^TOs. He 
emphasizes a connection sel- 
dom discussed in the press 
between the thinning ozone 
layer and our other big at- 
mospheric worry— global 
warming. Although the pri- 
mary greenhouse gas blamed 
for the warming is C0 2p 
CFCs are highly efficient 
greenhouse gases L hem- 
selves, and may account for 
as much as 25 percent of glob- 
al warming. 

Ozone depletion and the 
greenhouse effect, interact 
in other ways as well. For 
example, the increased 
amounts of UV radiation 
passing through an ozone- 
poor atmosphere damage 
vegetation. Plants constitute 
a huge reservoir of carbon, 
which if released „ could raise 
atmospheric CQh levels and 
accelerate the greenhouse 
effect. 

Although global warming 
i& now an area of more wide- 
open scientific debate than 
umne depletion, Sundt nets 
them as two interconnected 
symptoms rooted in the same 
disease. That may sound om- 
inous, but it also means that 
whatever we do to cure one 
problem will also help with 
the other- w 
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BY DAVID ELIAS 



^ INViSTKIlMr RETURN ON COMMON HOME IMPROVEMENT PROJECTS 

9D% p fl m, 

£ 14 % 




hcnw Mnwnim project 



Remodeling Returns 



H OME improvement is 
defined as anything 
that adds value to your home 
or appreciably prolongs its 
life. Lumped together under 
this heading are things like 
interior or exterior refur- 
bishing, the addition of a new 
heating plant, remodeling a 
kitchen or bathroom or even 
adding a swimming pool. Ail 
of these things will add value 
to your home. 

Value, however, does not 
automatically translate into 
marketability. In other 
words, what you put in might 
not necessarily come out 
should you decide to sell your 
home. I f you're not intending 
to sell in the near future, then 
the choice of which improve- 
ment to do is simple. Do the 
one you most want to do, the 
one that will be the most Use- 
ful and enjoyable for your 



family, However, if yon are 
intending to sell, or if for 
some other reason you want 
to see your home improve- 
ment investment directly 
translate into what you can 
get for ynur property, then 
the choice you make can help, 
or, in some cases, even seri- 
ously hurt the bottom line of 
w hat you get out of your 
house. 

Remodeling binge 

According to a survey con- 
ducted for Professional 
Builder magazine,, home- 
owners are about to go on a 
home-remodeling binge in 
the 1990s, with home im- 
provement expenditures ex- 
pected to top $1 14.4 billion in 
1990, The survey also pre- 
dicts that "at some point in 
the 1990&, people will spend 
more money annually to re- 



model homes than to build 
new ones.” It is estimated 
that homeowners who are 30 
to 49 years old will spend an 
average of about $13 ,&Ch[J on 
remodeling in 1990. Younger 
homeowners will spend 
about 57000 and older home- 
owners, $9700. 

An important factor in 
your remodeling decision* is 
how tong you plan to stay in 
your present house As a rule 
of thumb, the longer you 
stay, the greater your profit 
will be. 

If you plan to move in the 
next three or futir years , a 
minor renovation may prove 
to be more cost effective than 
a major one. So instead of 
spending $20,000 to totally 
redo a kitchen , spend $5000 
to upgrade. Re finish rather 
than replace. 

Jf you have no plans to 
move in the immediate fu- 
ture, a new kitchen will prob- 



ably be worth the expense. 

Deciding on the right home 
improvement is not the only 
decision involved in the ulti- 
mate profitability of a proj- 
ect. You've also got to figure 
out the best way to pay for it 
{68 percent of those surveyed 
by Professional Builder ex- 
pected to pay cash}, and de- 
cide whether you'll do the 
Work yourself or contract it 
oilL (75 percent of all home 
improvement work involves 
a professional), and then, 
find the right contractor, 

Tam deduct ability 

Another benefit to making 
capital improvements is that 
the cost is deductible on your 
income tax in the year you 
sell the house . 

A capital improvement is 
defined as one that adds to 
the value of the house, appre- 
ciably prolongs its life or 
adapts it to a new use. Added 
to your purchase price, these 
expenses will help determine 
the profit you wifi be taxed on 
when you sell. 

Your property tax can also 
be affected by the improve- 
ments you make. According 
to Steve Carlson, author of 
"Your Low-Tax Dream 
House: A New Approach To 
Slashing The Cost Of Home 
Ownership," exterior fea- 
tures tend to increase the as- 
sessment more than do 
interior features. 

Built-in appliances are 
taxed, but freestanding ap- 
pliances are not. Carpets are 
taxed, but rugs are not, 
among many other items of 
interest to the homeowner. 

Maintenance 

Be careful not to confuse im- 
provements with basic main- 
tenance, which includes 
interior and exterior paint- 
ing, patching leaks, cleaning 
gutters and replastering. 
While these thing* do not add 
value to your house, a dean. 
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well-kept hovigz is easier to sell. Real- 
tors estimate that 95 perce nt of prespec- 
tive home buyers don't bother to go 
Inside of a house that doesn't have curb 
appeal — a generally attractive, well- 
maintained exterior, which includes the 
yard. 

in genera!, the higher the quality of 
the materials and workmanship, the 
higher your return will be. Although ex- 
act figures differ somewhat from house 
to house, neighborhood to neighbor- 
hood and region to region, there are def- 
inite cost-la- value rebdon&hips. 

Good returns 

According to Remodeling, a respected 
trade journal, the most profitable im- 
provement you can make is kitchen re- 
modeling. On a national average, major 
kitchen remodeling w ill return 88 per- 
cent of your dollars in vested within the 
first year. Minor kitchen remodeling 
will return 84 percent. 

The strength of both these projects is 
based on the commonly held belief that 
the kitchen is the room that sells a 
house. These days, a kitchen is more 
Lhan a place just to prepare food. It's of- 
ten the family gathering place for meals 
and conversation, as well as the focal 
point for casual entertaining. 

(You'll want to see our April Iffiffl is- 
sue and its complete “Kitchen Remodel- 
ing Guide” if you're contemplating 
doing any kitchen renovating in the near 
future,) 

The addition of a second, full bath is 
also an excellent investment, returning 
35 percent of your money. Anyone liv- 
ing with at least one other person can 
see why! Remodeling an existing bath- 
room will yield an average of 73 percent 
within a year. 

A newer trend in home improve- 
ments ia the combining of two bedrooms 
and a hath room to create a master suite. 
This project will return an a ve rage of 79 
percent, but, the Remodeling report 
cautions, don't leave yourself with leas 
Lhan three bedrooms . 

Some other cost-to- value ratio esti- 
mates that you should keep in mind in- 
clude adding a sun room (61 percent 
return) * insulated siding (74 percent), 
new windows, (57 percents replacing 
doors (42 percent), adding a deck (67 
percent), the addition of a family room 
with asercndeanince metal fireplace (78 
percent) and the addition of a family 
room with two ventilating, insulated, 
glass skylights (76 percent). 

Bad returns 

Swimming pools, tennis courts, fitness 
rooms and other luxury projects are not 
generally recommended as invest- 
ments, unless your house is in Bel Air. 
This is knowm as overimproving, spend- 
ing more on a home improvement than 
you can ever hope to see returned. Im* 
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provements should not only fit your 
houae* but the houses around it, as peo- 
ple shopping for $J 50,000 houses don't 
shop in 1 100,000 neighborhoods. Make 
sure the current market value nfyoiir 
house, plus any planned renovations, 
doesn't exceed the value of the better 
homes in your area by more lhan 20 
percent. 

Get in touch with a local real estate 
agent, and ask to see t or be senL, a mar- 
ket analysis report. This will tell you ex- 
actly what's selling, and for how much, 
in your local real estate market. This 
service is free, nonbinding and of bene- 
fit to both you and the agent. 



Once set on a project r you must decide 
whether you are going to do it yourself 
or hire a professional. Naturally, the 
more work you can do ymjreelf, the 
more you'll save on labor costs and the 
better the return will be uii yuur finan- 
cial investment. 

If you don't have the tooln. or Lhe 
know-how, then you'll have to hire 
someone to do the work for you. Of 
course, We at POPULAR MECHANICS 
hope you'll be doing as much of the work 
as possible, not only to get a good return 
on your investment, in the form of sweat 
equity in your home, but in personal sat- 
isfaction as well. PM 







Preparation H. 

When your doctor says you don’t need surgery. 

If the agonizing pain and burning itch of 
hemorrhoids makes you feel you might need 
surgery, the very first thing you should do is see 
a doctor. Most likely, your doctor will tell you 
that your problem is not that serious and a simple 
regimen of care can alleviate the problem. 

Thousands of doctors distribute this hemorrhoidal care guide 
from the makers of Preparation H. It advises a fiber- rich diet, 
regular exercise, and, for flare-ups. Preparation H to help shrink 
the swelling of hemorrhoidal tissues and often provide temporary 
relief of pam and itch. 

Doo J t suffe r the pain of hemo rrhoids or the a rwi ety of surge ry. 

Consult your doctor today- 
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OLD HOUSE 
RESTORATION 

BV BOB VILA, Contributing Editor 




Antique Kitchen Stoves 



M ANY OLthhouse re- 
storers stop their res- 
toration efforts when they 
reach the kitchen. They just 
don’t want to sacrifice the con- 
veniences of today fur the sake 
of authenticity. 

As far as modern appliances 
go, like refrigerators and dish- 
washers, there's nut much you 
can do to get a period look 
short Df disguising them with 
wood panda. The stove, how- 
ever, is a different story. 
Restored antique kitchen 
stoves are sturdy appliances 
that work remarkably weLL 
One af these old beauties is 



Conlrihutin^ Edittir Bab Vilo r 
ftosfcd public television'* "This 
Old Home'" for W years. 



sure to become the focal point 
of your room and, together 
with the right combination of 
period features, will give your 
kitchen the unmistakable feel 
of years past. 

Wood and 
coal ranges 

Some of you may remember 
the glo wing cast-iron range 
that warmed your grand- 
mother's kitchen. Many of 
these old stoves had six top 
burners over a wood- or coal- 
powered oven, with an open 
high shelf or w r arming oven 
overhead. Often, a hut- water 
reservoir sat on the righthand 
side, keeping warm water 
handy for dish washing and 
other tasks. 



The dual functions these 
stoves served in years past 
—both to cook food and help 
heat the home — were again 
realized by conscientious re- 
storers in the energy crunch- 
ing ’70s. Reproductions of 
these relies, made from the 
same mollis and patterns Used 
80 years ago, became popular. 

Although you can still find 
some restoration shops will- 
ing to make a new reproduc- 
tion w i ottfI or coal range from 
old patterns they own, it** 
usually cheaper to buy a re- 
stored original. The reproduc- 
tion models require that each 
piece be individuaily cast by a 
foundry and then ground pre- 
cisely so everything fits to- 
gether tightly , Of course, in a 
restored stove all this work 
was done when the stove was 



All sorts of reproduction wood- 
and/or coal-JjumJng times are 
available these days. This 
OUMTl Atim ate model was 
based on naves bum In the 
early 1900s. 

built and, generally, all that's 
required is less expensive, 
superficial work. 

Since the firebox setup var- 
ies from stove to stove, the 
first thing you need to know* 
before buying one is what 
your primary source of foe! 
will be. This is largely depen- 
dent on your location and 
what is abundant there. 

A wood-burning firebox is 
usually longer than one that is 
used for coal. There may bean 
extension on the back of the 
stove allowing pieces as long 
as 22 in. to be burned. The hiv- 
ing of the firebox is generally a 
thin, ViAn. oast iron. 

Since coal bums hotter than 
wood, a thick lining of fireclay 
(usually at least 1 Lo IV? in. 
thick) Is nwmary in the fire- 
box. Because of this^ the fire- 
box is smaller, generally 
around L4 to 15 in. Since coal 
needs more air to accommo- 
date its needs, the grates on a 
stove using this fuel are set 
wider apart than those on a 
wood-burning stove. 

If you think youTL be burn- 
ing a blend of both fuels, it’s 
best to choose a coal-burning 
setup. Use small pieces of 
wood that easily fiL in the fin.^ 
box and be aware that, be- 
cause of the wide spacing of 
the grates, the wood will bum 
fast. Adding a summer wood 
grate or wood plate — a heavy 
cast-iron perforated plate that 
lies on top of the coal grates 
—will help reduce air infiltra- 
tion and allow the wood to 
bum longer. Don't attempt to 
bum coal in a firebox set up for 
wood. The Win* cast-iron lin- 
er will bum out quickly. 

Although the warmth those 
stoves generate is a welcome 
addition in the cold winter 
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months , no one wants to heat the kitchen 
unnecessarily in the summertime. Thus, 
the 2 stove or gas side car was 

bom. Often replacing the water reservoir 
or shelf on the side of the stove, a gas side 
attachment usually consists of three or 
four burners, an oven ami a broiler. Con- 
sidered a retrofit item years ago, a gas 
sidecar makes cooking on a coal- or wood- 
burning cookslove a more comfortable 
chore in the warm months. 

A proper restoration of a cookstove 
should involve breaking down the entire 
appliance and rebuilding it again. All 
black iron parts are sand blasted 1 and 
enamel parts are washed. Any cracked 
pieces are welded, and those that are 
missing or badly broken are replaced . Af- 
ter everything is inspected and cleaned, 
it's put buck together again. The only 
maintenance that's usually required — 
aside from the periodic cleaning of soot 
from the oven and flues — i& replacement 
of the firebox liner and grates when they 
start to crack and bulge. 

Gas stoves 

Early gas stoves were low-legged, 
square h boxy-Lype ranges. But the mid- 
teens saw tho advent of thp cabinet 
range, the vintage gas stoves in demand 
today. Commonly constructed of rust-re- 
sistant or aluminum -coated sheet metal 
and cast iron, the finish was often baked 
enamel. Generally, these stoves sported 
four or five burners with a stacked oven 
and broiler to the side. A curved warming 
oven was sometimes overhead. 

Perhaps the most sought-after re- 
stored range today is the combination gas 
and coal- or wood -burning stove. Mot as 
wide as a wood or coal range with a gas 
side car, these combination stoves often 
had an elevated gas oven and broiler 
above the standard wood, coa! or gas- 
burners and oven. 

A good restoration shop will complete- 
ly dismantle the stove and reinsukte it 
The plumbing is reseated and the gas 
valves are rebuilt with automatic pilots. 
Thermocouples are added to the oven, 
and all gas manifolds are dismantled. The 
pipes are cleaned and threads rescaled 

Source List 

Fallowing jh ii list of mnw of tKi*- \^M\m rector- 
mvttimkr* trf antique stout* 

■ Bsnwu&k Stovp Rout* 14S, P.O. Box 

RbnutafalE, MAOSflia (Brochure: |1) 
m Jlrj'jint 3ti>vc Work*, Inc., P.O. Boa 2040. 
Rich HA, Ttiamckik*, MElMSHi 

■ tirkJtHrth Antique Staves, l«c, „ t TuySur St. , 
P.O. t&fc*£275, UElttion, MAQim 

■ Gt**i Tiltic Stove Cci., Route 3 ]E a P.O. 

306, Gotten, MAOHHSMiaiK 

* Murrinjiios'fl Appliance, £!T4G Upftfl St,, Sfcn 

■ Mary's Ti'aw Stove Works, 5ol5 AJcnwia Hd. . 
H^Lrjpi, TX I 7 f.ru 

■ F'nrtJard StowCft,, P.O. B*k 37. Firitttt Rd., 

N. Ftfwwt, ME £>WJG£i i Li toml Lire: & 

■ Stinky Iron Works, 1 no,. fiJ Tavi^rSt., 
NaeJuio, NHflCHKO 

■ Weprt#ll r * Wood Stoves, IHM Inks Dr.ltaa- 
umfK.CA £S&79 



with joint compound. In addition, each 
gaa cock must be token apart and meticu- 
Inusily cleaned, reassembled and greesed- 
Pricea on restored gas ranges vary. 
The low for a small, apartmenWype ap- 
pliance with three burners on top and a 
little oven underneath is about Si 000. An 
ornate top-of-the-line h frbumer p double- 
oven stove, the kind commonly found in a 
large Victorian home , can run as much as 
$3500. Vou can usually buy a restored 
long-legged, 4-bumer Glenwmd with an 
oven, broiler and a curved overhead 
warming oven far between SI 500 and 
$2500. Combination stoves are usually 
the most expensive and generally aver- 



age between $3500 and $4500 restored. 

Like the wood - and coal-burning 
stoves, not much is likely to go wrong 
with a properly restored antique gas 
stove. After years and years of use, the 
most common maintenance needed is a 
regressing of the gas cocks. 

Although there are only a handful of 
antique stove restoration specialists fsee 
supplier list} p most of them will ship their 
stock nationwide. These places arc also a 
good source fur pans. Gas valves, porce- 
lain handles and burners are commonly 
sought for gas stoves, while new grates, 
linings and ash pans are in demand for the 
wood- and coal-burning ranges. VM 
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Extraordinary results. 
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Finally Somebody 
With All the Answers. 

Why is the sky blue? Flow much does Isaac 
Asimov weigh? Why won’t my Macintosh 
talk to my laser printer? How'do you fold 
fitted sheets? How’s the weather up there? 
Who put the bop in the bop-sh-bop-sh-bop? 
Where can I find the best steak in Chicago? 
How much is that doggv in the window? 
How is OS/2 going to affect me? Which 
hard drive is best for me? Will you marry me? 



When rai join CompuServe, your 
computer becomes a communications 
link between you and over 500,000 
CompuServe members. That's mom 
than a half million different jobs, skills, 
experiences, interests, senses of humor, 
hobbies, and interesting peccadillos, 
The possibilities are endless. Because 
CompuServe's communications services 



include everything from special interest 
forums to electronic mail and fax ser- 
vices, They let you ask questions (our 
forums, for instance, can sometimes 
solve hardware and software problems 
faster than the manufacturers can), give 
answers, and make just about any kind 
of contact you want (It's true. Wve 
already had several online marriages.) 



So become a member of Compu- 
Serve . Because let's face it , 500,000 heads 
are betterthan ore. Any questions? 

To join CompuServe, see vour com- 
puter dealer. To order direct or for more 
information, call 800 848-8199. 

CompuServe 
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ELECTRONICS 

BY STEPHEN A. BOOTH, Electronics Editor 




New And Novel For Hie '90s 



I N LAST month's column, 
the Sharp Vision LCD pro- 
jection television took center 
.stage. Despite its high price, 
it probably was a fitting way 
to kick off our electronics 
coverage for the 1990s: This 
breadhox-sixe electronics 
component that casts a IlNMn. 
TV picture is a harbinger of 
things to come in the last dec- 
ade of the 20th century. 

Since writing that column p 
I r ve been to the Japan Elec- 
tronics Show, to get an eyeful 
of the new technology that will 
be appearing in consumer 
product* in the near-und-nnL- 
so-diatunt future. Among 
thusse products was yet anoth- 
er LCD projection TV, from 
JVC and SeikoEpson, that 
ups the ante in that categoiy 
only a month after we report- 
ed on Sharp's breakthrough. 
Let that be a lesson for the 
f 9Qa: Improvement will follow 
fast on the heels of innovation. 

We'll describe the J VC/ 
Epson TV in detail later dur- 
ing this report on the Japan 
Electronics Show. First, 
some general observations. 
Experimental high-defini- 
tion TV broadcast* have com- 
menced In J apan , and the so- 
called Hi Vision widescreen 



progntmii are transmitted by 
satellite for an hour each day, 
BDTV (Enhanced Definition 
Television), called Clear Vi- 
sion in Japan, is already up 
and running. This offers 
sharper horizontal and verti- 
cal resolution, and better color 
than current NTSC broad- 
casts. Much of the magic is in 
the studio production equip- 
ment and especially, the 
broadcast cameras. Because 
the latter are in short supply, 
EDTV broadcasting is limited 
to about 5 hours a day — most- 
ly live programming such as 
sports, where the improved 
image quality is most evident. 

Nonetheless, EDTV re- 
ceivers are available for sale, 
along with so-called gho&tbue- 
ter tuners that are almost 
as hot as the movie scries 
whence they derive their 
name. Part of the Clear Vision 
broadcast includes a synchro 
nization signal that permits 
the TV's tuner to filter out 
those annoying multipath 
ghosts. In the demonstrations 
I saw, the difference was like 
night and day. Still* as excit- 
ing as ghostbusters were, if 
you had to describe the Japan 
Electronics Show in a word, It 
would be LCD. 



Color liquid-crystal dis- 
plays were every where— in 

portable TV, personal video, 
front- and rear- projection 
TV, even laptop computers. 
On the computer front* CD- 
ROM made a welcome move 
to the home PC from the in- 
dustrial arena, and Sharp's 
Wizard portable electronic 
notebook attracted new com- 
petition in the pocket-smarts 
category, from NEC and Ca- 
sio. As for Digital Audio Tape, 
things were quiet — too quiet 
What follows is a category 
by category report of new 
products anti future proto- 
types displayed at the Osaka 
show. Currency conversion is 
done at the then-prevailing 
rate of 140 yen to the dollar. 

LCD Television 

Sorry, folks. The flat, wall- 
hangings big'sereen TV re- 
mains in the future. But LCD 
en Osaka came big and small 
In the big department, JVC 
and Seiko-Eption introduced 
their jointly developed LCD 
front'projection TV. The pro- 
jectors, priced at $7000 under 
the JVC and Epson brands, 
LL.se three LCD panels of 
210,000 pixels each to display 
a 36- to 120-in. picture. 
(Sharp's XV-100, reported 
East month, use* three panels 



Projection teltvfj Ion by 
JVC uses three LCD paneH 
to create a 35- to 120-in. 
diagonal Image. 

of about 85,000 pixels 
e a ch. Its blue- while meL- 
al halide lam p is close to 
the color temperature of 
a TV tube, and can be 
replaced only by fac- 
tory-authorised service 
personnel. The JVC/Ep- 
koh unit has a user-re- 
placeable halogen lamp 
whose color temperature is 
closer to Lhat of a movie-the- 
ater projector.) 

The resolution of the 
JVC /Epson projector Is an 
amazingly good 350 lines hori- 
zontally, 440 vertically, and 
the machines can display a 
Visu vision-type widescreen 
picture when outfitted with an 
optional an&morphic lens (the 
movie, prerecorded or cam- 
corder-made, would have to 
be shot with the same lens). 
Three 12-watt audio smpH are 
built-in for the supplied Dolby 
FroLogic surround-sound 
system. 

Also in LCD projection, 
Panasonic showed a 31dm 
rear-projection model for 
QearVision reception. By ub- 
ing dichroic mirrors and red- 
green-blue LCD panels, 
cabinet depth is kept to 18 in. 

Elsewhere, there was in- 
creased attention to color 
LCD portable TVs, Sharp 
showed a remarkably crisp 6- 
in. prototype, Epson fielded a 
good-loti king lineup of 2. 5- to 
&-in, models, some cleverly 
mounted in viewing racks 
with outboard minispeakers. 
Toshiba's 4-in. Clamshell 
($407) made its debut, while 
Hitachi's 5-in, C5-LC2 ($641) 
boasts a feature that lets you 
zoom in on a 4x enlargement of 
the center of the screerL 

Personal Video 

Sony's Video Walkman, the 
color LCD/Snwi VCR combo, 

(PlftiM turn, ta page jS) 
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Ratcheting samfeer. 
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From the choice of 
professional mechanics. 
Snap-on. 

■ I fur Llile 

ritJtheiing mechanism . 

■ five hardened sletl bits. 

■ Stuitosk'tl Aunk 

■ F^™ichand(c(tes]gri 

■ M storage L OinpiUlJTU-n i 

■ This is a profession al quality inn I 
and an oooeptiandl value at 15100. 

Tt i order Hie .screw dri ver or the 
mmpliteSnap^m catalog, lust 
call otir Dull -free number or 
seodln the coupon. 
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ELECTRONICS fi 'wt 1 1 mttd ftyw tv w r it ! 

now hasKtrellingcomiimion^ from Sanyo 
and Funai. 

Sanyo calls its entry to personal video 
the A/V Burger ($98fi)* which is title to its 
ckmshelkfolding design. The 2-pounder 
incorporates u3.<Hil. LCD color display 
and an 8mm VCR, including VHF/UHF 
tuner. Funai's Video Note S, an unpriced 
prototype that could appear in the U* S. 
under other braatd names, ups the video 
display to 4 in. 

In the VHS format, JVC has put a 
Spring 1990 launch date (but no pricing) 
on its Concept C modular system. Under 
thk scheme, a miniaturized Super VHS- 
C deck hooks up to a 3,3-in. LCD screen*, 
a mini- videocam era and other compo- 
nents. Meanwhile, Panasonic is bringing 
personal video to the boardroom with its 
Laptop — a briefcase-styled transport- 
able that combines a 5-in. LCD and full- 
size VHS HiFi tleck with tuner ($1271}. 

Panasonic also showed a prototype line 
called Sport? A/V Goar, that includes a 
tiny marine housing outfitted with video 
camera, miniature VHS-C recorder, 3.3- 
in. color LCD viewfinder and underwater 
tights. Speaking of VHS-C, both JVC and 
Hitachi, showed Working models of 
tray 'loading VCRs that accept the stand- 
ard-size and Lhe smaller VHS-C videocas- 
fteUe- Tentative introduction: Spring 
nf 1990. 



Computers 

Where would laptop computers be with- 
out LCD? Soon, they'll be coming with 
color displays. 

Mitsubishi showed one color model and 
Epson showed two. In monochrome 
LCD, Casio demonstrated an extremely 
fine-pitched display, called Fine LCD, for 
graphics on laptops and writing-phones. 

Laptops continue to shrink. Epson's 
Note Executive weighs in at 4.5 pounds 
and is just 1 in. thick, NEC, whc&e Ultra- 
light started the shm- and -trim trend, 
now is pushing CD-ROM for PCs. The 
company 1 ^ IBM PC-compatible PC- 
B801MC Model 2 <51421) packages at CD- 
ROM di&k drive in the same chassis with 
tw r o 1-MB 5,25-in, floppy drives, (In the 
ITS., Vendex/Headst&rt has announced 
two persona] computers with CD-ROM 
dri ves and a li brary of free disks, ) 

Neat And New 

At the Japan Electronics Show, Sony 
demonstrated a personal wonrl processor 
that uses- 2-in, floppies — the same type 
used In the company's Mavica still-video 
camera. Not surprisingly, the word pro- 
cessor can upload Mavica still- 1 video im- 
ages for conversion to graphic printout** 

Sharp is using the name Pin ($1 49) for a 
jewelry-like line of personal cassette 
players no larger than a cassette box. 
They're made from a superstnmg, super 



lightweight, metal-impregnated polycar- 
bonate, and powered by a tiny recharge* 
able battery . The company also h fielding 
a Super VHS-C camcorder with 1 6x zoom 
lens and color LCD view-finder. 

Fuji and Toshiba have decided to offer 
their jointly developed digital IC card 
still-video camera to professionals. A full 
system goes for about 528,000.. Pana- 
sonic, meanwhile, introduced a VCR 
geared to movie renters. The NV-F50Q 
($043} has a ^rental” circus L to remove 
noise from deteriorated tapes and en- 
hance the presentation overall. This in- 
cludes sound quality, through the use of a 
bass -boost circuit to simulate theater 
sound systems. 

Hands-On 

One of the . annoying things about cordless 
telephones has always been the neces- 
sary antenna. [fit's not poking into some- 
thing and getting bent, it's certainly 
Llireateningaa a potential safety-hazard. 

Cobra Electronics has eliminated both 
shortcomings with its Inlenna line of 
cordless phones — which eliminate the 
usual mast aerial. Instead, these phones 
use a metal plate antenna implanted at 
the earpjeee-etid of the handset. 

After using a Cobra Intenna phone un- 
der ad worts of conditions* I’m convinced 
that its performance Isn’t comprised by 
the lack of a mast. Reception is strong and 
the signal clear, with one proviso* You 
have to resist the impulse to cradle the 
phone between your shoulder and ear, 
eup yaur hand over the top of Lhe hand- 
set, £>r cover the upper portion of the 
walkifKtalkic in any way, 

With a little practice, you'll get used In 
it* ansi the effort is worthwhile consider- 
ing the etimlkmlkun of the nuisance. 

Late News 

Philips, codeveloper of the compact 
dine, says it has improved the CD-I E In- 
teract] ve j format by addi ng the capability 
for 70 minutes of full-motion video on the 
4. 75- in, disc. Interactive CDs, for educa- 
tion and entertainment, may debut later 
this year. Wi 




Cobra s Intenna cordless phone? use an in- 
ternal antenna Instead of usual mast type. 
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Learn to troubleshoot and service 
computer systems as you build 
a fully AT-compatible micro, 
complete with 1 meg RAM 
powerful 20 meg hard drive 



Tram thu? MR! Way— 

and Earn Good Money Servicing 

Any Brand of Computer 

Jobs for computer service tedinidtuis will 
almost double in the next 1 0 years awarding 
to Deportment; of Labor stulisiiczi, nmking 
Cpmputer service nne of the top 10 growth 
fields in the nation 

Nnw vov can cash in on this exciting 
opponianuy— either as a full-time industry 
technician or in a computer service business 
of your orni-onra you'vu mastered 
eiwtirmics and computers the NKS way 

NRI's practical combination of 
"rtason-why" theory and hands-on building 
skills starts you with the fundamentals of 
okeLmnics, then gullies you through mom 
sophisti [ id ted on^iitfy all the way up to the 
latest advances in computer technology. 

You even learn Lo program in BASIC and 
machine language, the essential language 
for tiwblesfixftmg and repair. 

Get Rml-World Skills os You Train 
With a Powerful AT-CWipetlble 
Micro — Now Wj ih 20 Meg Hard Privet 

Tb give you hands-on training with the 
absolute in atat£K!f-tho-art computer 
technology. NR1 include? the powrful new 
Wfest Coast 1010 ES computer as the oenre^ 
piece of your training. As you assemble this 
hilly IBM AT-Cumpatibk* micro Emm the 
key board Up, you actually see for yourself 
how every section of your compute works. 

You assemble and test your computer's 
“intelligent" keyboard ins toll the power 
supply and 1*2 mag. 5H 1 floppy disk drive, 
then interface the lughresclutiOii monitor 
But that's not alb 

Your hands-on training continues as 
you install a powerful 20 megabyte hard 
disk drive— today? tnftjt-wHiitfid Computer 



peripheral — now included in your con™ to 
dramatically increase the dab storage 
ranBcity of your computer while giving you 
Irgh tmng quick data access. Plus you work 
with ejtclusivf word processing. database, 
and spreadsheet software, yours to use for 
your own professional and personal 
applications, 

As you build your com|>uter. 
performing key demonstrations and 
experiments at each stage of assembly, you 
gut the confiddn^buhcbiig, raakworta 
ejcperience you need to work with, 
troubleshoot, and service; today's must 
widely used computer systems. 

No Experience Ntudid, NRI Build? It In 



This is the kind of practical, hands-on 
ei pur Lenin. 1 that makEi* you uniquely 
prepared to take advantage of today 's 
opportunities in computer service. You leans 
at your own convenience in your own home. 



No classroom pressures, no night school no 
need to qnit your present job until you're 
ready to make your move. And all 
throughout your Lraminc, you've grjl the full 
support of your personal NR l mstmrtnr and 
the NftI technical staff, always ready to 
answer your questions and help you" 
whenever you need tt 

FREE LGO-Fogc Catalog Tells More 

Send today for NRI s big. lOO-page, full" 
coior catalog that describes every aspect of 
NHI's innovative computer training, as well 
as hands-on trailing in robotics, videcv'audio 
am-idhg. electronic mustc technology, 

security electronics r LelacominUiliefiUQilS, 
and Other growing high-tech career ft ri rifi. If 
the coupon is missing, write Ux NRI School 
of Etactraruca, McGraw-Hill Continuing 
Education Center , 4401 Connecticut Avenue, 

NW, Washington. DC 20006. 

1HH Mini AT vr rHp«lJri«;l Vn^j^rarks erf 
Hum-** ItKhbwf Orprwti nr. 



SEND COUPON TODAY FOR FREE NRI CATALOG? 
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DETROIT 
SPY REPORT 

BY JJM DUNNE, Detroit Editor 




Heating UpTheZfM 



A lthough the Cor- 
vette ZR-l is the hot- 
test production car built in 
America, it's not hot enough 
to suit Chevy , and more mus- 
cle may be on the way for the 
1991 model year. 

The development mule 
shown here if distinguished 
from the current ZR-l by 
two small NACA ducts in the 
hood. Besides helping to dis- 
tinguish the ZR-l from regu- 
lar Corvettes, the ducts are 
intended to help reduce un- 
der hood temperatures and 
improve engine breathing. If 
nothing else, the ducts will 
give the ZR-l a distinctive 
front face, Chevrolet has 
been criticised by some Cor- 
vette enthusiasts for not 
making the front of the super 
Vette recognizably different 
from the regular, cast- iron- 
engined car. 

Chevy engineers expect 
the ducting to help the ZR- 
Vs 5.7-liter 32- Valve dohc 
aluminum VB achieve the 
original design goal of 400 hp, 
The LT-5 VS is currently rat- 
ed at 380 hp. 

Whether the increased 
horsepower goal is achieved 
or not, you'll probably see 
ducted ZR-lson the road as 
early m midsummer 

Swinging Doors 

No major styling changes are 



% 



scheduled for the overall 
Corvette lineup before Lhe 
1996 model year. Rut by 1992 
the designers are likely to in- 
troduce a dramatic change in 
the way you get in and out of 
the car. 

The plan is to replace the 
Corvette's conventional door 
design with a door that is 



hinged to swing upward, like 
the Lamborghini Countach, 

With this design, when the 
door is completely open^ its 
bottom edge would then be 
vertical. 

Chevy favors the scissor- 
type door over a true gull- 
wing design due to the high 
cost and complexity of the 
latter, 

1991 Bufck 

One uf the production car 
stars of the 1990 Detroit 
Auto Show is the new Hoick 
Park Avenue, which will ap- 
pear in Ruick showrooms this 
year as a '91 model. 

Developed from Ruick's 
Essence concept car. the 



Park Avenue's smoother, 
aero lines have a C^ rating of 
0,31, and Ruick marketing 
executives expect exception- 
al operating quiet 

The new car is also bigger 
than the current Park Ave- 
nue-^G in, longer, with an in- 
terior volume increase of 4.8 
cu. ft. 

Powertrain improvements 
include a new electronically 



controlled 4-speed automatic 
transaxle that coordinates 
shift control with the car’s 
engine management comput- 
er to make shifts all but im- 
perceptible. 

Ruick plans? to offer the car 
in two trim levels, the basic 
Park Avenue and the Park 



Chevy Corvette iporten will 
know the mi 2IM by the twin 
NACA alncoops In the hood. 

Avenue Ultra, which re- 
places the current Electra 
nameplate. 

ft's Thickening 

After a decade of thinner 
and thinner window glass, 
some manufacturers, par- 
ticularly those building 
luxury cars, are getting 
ready to increase thickness 
again, 

Reducing window glass 
thickness was an important 
part of the ongoing effort to 
reduce the overall vehicle 
weight, which translated 
into more improved fuel 
economy. 

However, the Lhinner 
glass didn't do nearly as good 
a job of insulating vehicle oc- 
cupants from wind and gen- 
eral road noise- 

Mcrcedes leads the return 
to thicker glass for 1990 with 
its 300-class cars. The win- 
dow thickness of the 1990 
300-dass range is 4 mm, com- 
pared to 3 mm last y ear, an 
increase of33 percent. 

Escort Update 

The photo at the bottom of 
the page is Lhc last spy shot 
you 'll see of the new Ford Es- 
cort. That's because the all- 
new replacement for Ford's 
high-volume subcompact 
was only a few weeks from its 
media preview as we went lo 
press. 

Unlike the current Escort, 
which is largely a domestieal- 




Mazda 323-iW5ed Ford Escort will assembled Jn Michigan. 
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Park Avenue brings aerothap* and 0.3 1 Qto&ulck rJneup far '?L 



ly produced ear, the now Escort will be a 
Maada-Ford hybrid. 

The floorpun and substructure of the 
new oar will bo essentially Ala zrla 328, 
with Home 323 running gear aa well. 
However, Ford will supply the new Es- 
corts powertrain. The body also ivpre- 
bentti a combined Ford -Maid a effort, 
a] though the shape is consistent with 
the Ford -family at;™ look. 

Chrysler Minivan Plans 

Winners since their introduction back in 
1984 P Chrysler'* minivan family will fi- 
nd I ty get a complete restyling, due to 
debut this fail when the 1991 models are 
introduced. 

All three rnudeis — Dodge Caravan, 
Plymouth Voyager and Chrysler Town 
& Country — will get a more rounded, 
aerodynamic look, a faster windshield 
angle and more dramatic grill work. 

Chrysler has no plans to alter the 
vans' basic front- wheel- drive design. 
Product planners expect the new corpo- 
rate 3,3-liter V6 engine to dominate 
powertrain choice among buyers. 

Antilock braking will also be available 
in all three divisional offerings, though 
Chrysler plans to keep basic equipment 
simple in an effort to huld the line un 
pricing. 

Active Seating 

Under development: An in- vehicle seat- 
ing system that will employ the basic 
principles of active suspension. 

Designed fur use in big- rig trucks, the 
seat uses a computer-actuated system 
of electronic scn3ors 1 hydraulic rams 
and a small hydraulic pump to compen- 
sate for bumps and dips in the roadway. 

Although testing has produced an on- 
thusmstie response on the part, of truck 
drivers, the system is still some way 
from prod uct i an- read i ness. 

One important decision still to be 
made is whether it might he more effec- 
tive to apply the active-suspension prin- 
ciple to the entire truck caL isolating it 
from jolts to the chassis. That will hinge 
on whether the drivers will accept the 
system, which, at the current state nf 
development, moves the seat but not 
the pedals, w r h eel or shifter. Big rigs 
currently use air-suspended seats, but 
the active system will involve more 
movement, and under some circilm- 
stances might make it tough to hang on. 

The Viper Lives 

Although Chrysler is being cagey about 
date, the company atiil insists its Viper 
show car will find its way onto an assem- 
bly line. Tho brawny Z-seator, essen- 
tially an update on the old Ford Cobra 
sports car, has been redesigned to ac- 
commodate production, according to 
Chrysler design chief Tom Gale, 

44 You won't be able to recognize any 
difference from the show car„ ,h says 



Gale, adding that this includes the ex- 
posed aide exhaust pipes. 

Viper Power 

While! plans for the car move forward, 
the fate of t he Viper's V 1 0 powerp lant is 
uncertain. 

Chrysler continues to scrutinize the 
possibility of producing two versions of 
the engine — an automotive 450-cu.dm 
edition that would certainly put the 
Viper on a competitive footing with 
Chevy's Corvette 7M- 1. and a 490<ti + - 
in. truck engine. 

The uncertainty has to do with the 
enormous cost of tooling up for a low- 



volume engine auch aa this. Chrysler 
can effect some economies, since the 
V10 is essentially a current Chrysler 
360“CU--tn, VH with [wo mom cylinders 
This would theoretically allow the V10 
to be assembled at the same facility, and 
perhaps even use some of the same tool - 
ing as the V8. 

But with an annual volume of 5th CKH) 
units or leas p cost is still going to be a for- 
bidding issue. 

On the other hand, the VlU is attrac- 
tive to Chrysler because it w ould give 
the company a powerplant capable of 
competing in the lucrative motorhome 
business, IM 



"UNTIL I TRED DR. SCHOU'S, 
WORK WAS A MK' 

li your feet arc tired and aching ihrough the day, you 
need the cushioning comfort of Dr. Scholl’s Work Day' 
Insoles. 

Uecausc Dr. Scholl's makes the only insoles with an 
advanced gel foam that provides triple the compression 
strength of ordinary insoles. And thafs why they're guar- 
anteed for both comfort and durability for six months. 

In fact, Dr Scholl’s insoles arc so good, they're 
accepted hv the American Podiatric Medical Association. 
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leading Edge Radar Detection Never Looked Better. 





The New KL VECTOR 3 



The new VECTOR 3 impressively 
combine- style, performance. ^nd 
3 hand radar detection, 



While VECTOR 3's compact and well u*vl tired 
design can be confirmed hy your eye, its performance 
advantage is con firmed hy a number one rating in the most 
recent test conducted by Ruud & Track magazine: 



Vector 3 maintninii a BEL tradition of excellent 
Sensitivity, posting the highest figures in this survey for 
both K and X hand radar" Ffcw.j' A Tmrfc 



Making this accomplish in ent even more impressive is 
the fact that VECTOR 3 posted the highest K and X band 
sensitivity levels ever recorded in any radar detector test! 



VECTOR 3*5 top-rated performance is achieved by 
adapting a technology used in military satellite communica- 
tions. It "s called Image Rejection Technology', or 1RT\ And 
through its use, VECTOR 3 is abie to identify weak police 
radar signals that other detectors simply miss - a definite 
advantage for detecting Instant On or Pulsed radar. And 
when Instant On or Pulsed radar is encountered. VECTOR 
3 war ns you with a separate audio alert- 



Llnequakd m performance. 
VECTOR 3 provides 
another important advantage- 
detection of Ka band police 
radar, now being used in 
both the U-S. and Canada. 

In addition. VECTOR 3 s high quality and ergonomic design 
make driving with the world's most advanced radar detector 
easy, convenient, and reliable. With 
VECTOR 3, leading edge radar 
detection never looked better! 



Fully Featured. VECTOR 3 
is $299-95 and comes with a one 

year Warranty on parts and service. 
A remote version, VECTOR 3R H 
is also available for S3 19.95. 



To order, or for the name of 
a dealer near you. just call toll-free: 

1-8QQ-341-H01 USA 
1-800 2*1^3994 Canada 
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The Technology Leader In 
3 Band Radar Detection. 



BEL-TRON1CS LIMITED 

The Intelligent Choica 
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GBUSTERS 



With an increasingly sophisticated arsenal of aircraft, ships and sensors, our 
antidrug forces seek to stem a deadly tide 
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BY ABE DANE. Scrence/Technology Editor 

T HE INTENSE OREENS anti bluett of 
Florida's wetland* sweep beneath us. 
Ahead through the cockpit glass of the 
Cortot Guard HU-35C Falcon, the sky is vast and emp- 
ty, Somewhere out there, beyond visual range, our tar- 
get drones north ward at a lazy 90 knots. 

We get our vector from the ground controller, call 
sign Slingshot, and bank to intercept. From here, we’]] 
be guided by our radar operator jammed in sideways 
facing his console in the rear of the sleek, Dassault - 
Breguet jet. Green phosphor on a 4-in,-sq. monitor 
records the output of a Westinghouse AN APG-tib 
pulse- Doppler radar (stand and equipment on the F-lfi) 
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scanning a 12tl' cone of sky ahead of us. A blip 
appears, drifting down from the top of the screen. 
Working a i humb control on his joystick, the oper- 
alar slides the cursor over it and clicks a trigger. We're 
lucked on. The target’s bearing, speed and range flash 
onto the screen and, as we close in. the belly- mounted 
for ward-li taking infrared turret swivels in search the 
radar-designated patch of sky. 

If this sounds like war. it is. But it's not MiGs we're 
chasing. We’re after the aircraft of a different evil em- 
pire. one driven not by communist zeal, hut by free en- 
terprise gone wrong, by avarice in its purest and most 
savage form. We’re after drugrunners, 

tKP&Wf 
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AEROSTAT 
RADAR BALLOON 

CarrJfl lockdown radar Jh.ir 
sweeps a 120 -mire 
circle for boats and 
In w-f Fy I r>g alrcra ft , 



GRUMMAN E-2C HAWKEYE 

Pro vide* surveillance data to 
Interceptors of C 3 L 



DASSAULT-BREGUET 
HU-25C FALCON 

Intercept;, Identifies and 
monitor i suspect aircraft. 



MOBILE AEROSTAT 
PLATFORM VESSEL 

Carrie* handling ami 
support equipment for r*dar 
tw[Foan r a Fong with 
communications gear* Ed dispatch 
data tc Inierrpptors and C J L 



ISLAND CLASS 
PATROL BOAT 

Combines HChknof speed with 
twin W’ 60 matr\fnt guns and 
20rnm cann-on to Intercepi and 
stop suspect boats. 



JOINT SURVEILLANCE 
SYSTEM RADAR 

A network of FA A and military 
radar antennas used by C J i to 
_ follow air traffic. 



C*l CENTER 

Pulls together data From land-based 
airborne and seaborne radar, 
along with frneFFfgenee and 
other Information, to coordinate 
interdiction! operations. 



BLUE THUNDER 
CATAMARAN 

Run s at up t o 70 mph to pursue 
smugglers in coastal waiCfi. 



Their cunning is an limit- 
less as the profits to be had in 
the drug trade, and thoy 
need only slip across some 
unmatched mile out of the 
thousands making up our 
border to accomplish their 
mission. Technology is the 
only way to oven the odds. 



With the result* of the recent 
drug-interdietion buildup 
now in the field* we set out to 
see how* the new tools are be- 
ing applied. 

Nature of the threat 

The tactics of the drug smug- 
gler and the technology for 



catching him are constantly 
evolving in response to each 
other. From the smuggler's 
point of view* the simplest 
way to do business would be 
to fly from the producing 
area— usually Colombia — to 
Lhe nearest part of the con- 
suming nation — Florida 




—land at some out of the way 
airstrip, leave the goods with 
a load crew r and return. For- 
tunately* the counter to this 
is relatively simple* too, A 
tracker aircraft such as the 
Falcon, or a similarly 
equipped Customs Service 
Cessna Citation, is dis- 




Radar jymbology aids sorting 
at Ch Weil. An X indicate* 
primary track only. Stash Is 
Civilian transponder . Box with 
stash Is transponder and 
primary. Pound sign Is coast 
track, meaning contact has 
been F«t. And green trlangie Is 
ml Fhary transponder. 
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DYNAMICS F 16 

Held in reserve ai a backup 
10 be scrambled In case Coast 
Gujrd or Customs aircraft 
cannot Fntcrcept a tirgvt. 




patched to identify and shad- 
ow suspicious planes picked 
up by ground or ai rbome sur- 
veillance radar. When a land- 
ing deems imminent, a 
Customs Service Black 
Hawk helicopter carrying a 
bust crew of specially trained 
air officers joins the chase. 



The tracker plane lands be- 
hind the smuggler* blocking 
one escape route, and the he- 
licopter lands in front block- 
ing the oLher. Then the bust 
crew charges out of the heli- 
copter, assault rifles in hand, 
and makes the arrest. 

At one time, this scenario 




Aerostat ship rests at Miami station between ? 7-day voyage;. 




Curt ci ms Sikorsky Black Hawk wtihiatuubllator down for low ipeed- 



wale played oul regularly in 
Florida. But a* the Customs 
Service and Coast Guard 
perfected it, the smugglers 
got wise, and since then l ife 
has been more! 1 complicated 
for both sides. Now drugs 
are often offloaded or air- 
dropped in the Bahamas, 
then ferried into the United 
States by small, high-speed 
boats. Much of the action has 
also shifted westward, 
where radar coverage has 
been spotty, and wide-open 
spaces invite clandestine 
landings. Lately, some drug- 
runners have even been 
tracked going all the way up 
cither coast Lo Canada look- 
ing for a safe w ay in. 

The logistics of responding 
to tactics such as these are 
formidably complex. Ai the 
heart of the approach adopt- 
ed by the Federal Govern- 
ment in a $G3- million pair of 
Command, Control. Commu- 
nications and Intelligence 
<C J ij Centers located at 
either end of Lhe country. 
From here the aim is to coor- 
dinate the activities of agen- 
cies ranging from the Coast 
Guard to local police, forming 
an organized antidrug block- 
ade. If necessary, Air Force 
F-16 fighters may even be 
scrambled to chase down 
suspects beyond the reach of 
Customs arid Coast Guard 
flyers. 

Antidrug 
command post 

The C^l facility we visited aL 
California's March Air Force 
Base was in a low concrete 
building surrounded by 
barbed wire. In its control 
room, half a dozen men were 
quietly going about the busi- 
ness of watching 2000 miles 
of border. 

Key to the center’s effec- 
tiveness is massive comput- 
ing power that fuses data 
from numerous radar and in- 



telligence inputs into a coher- 
ent picture. Each operator 
sits at a 2 -screen console, 
with a computer-generated 

composite radar image on 
one side and a variety of digi- 
tized maps and database in- 
formation available on the 
other. 

Most of the operator^ job 
consists of sorting through 
radar Cracks in a certain area 
and picking out suspicious 
blips — usually planes with- 
out transponders nr flight 
plans filed with the FA A. 
The operator then goes to the 
database screen and makes 
queries for information on 
the aircraft. Next, he begins 
assessing the options for in- 
terception by bringing up the 
Slat up of Forces database, 
sh o w i n g detail e d i n for m a ■ 
tjon on the range, speed and 
equipment of all the aircraft 
available to he diverted or 
scrambled to the target. 
Throughout the process, a 
variety of maps are called up 
to show possible landing 
sights, terrain contours and 
roads along the suspect's 
route. At the end of an opera- 
tion F a complete radar log can 
be printed out for use in 
court. 

Supervisor Jeff Houlihan 
ran the system through its 
paces for us, and the speed 
and surenes* of Sts response 
was impress! ve, 1 1 seemed as 
if any information you could 
possibly want was there at 
the roll of a. trackball and the 
touch of a button. You want 
tn search the radar screen for 
a plane with a particular tail 
number? It's done. Check the 
FBI National Crime Infor- 
mation Center database to 
see ifit*s stolen? Done, So- 
perimpose the radar track on 
a road map? Done. Get the 
local sheriffs home phone 
number? iFsautodialed. The 
level of detail ls truly amaz- 
ing when you consider this 
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center's coverage extends all 
the way east to the Mississip- 
pi Kiver. 

Feedlng the 
nerve center 

Informal ion comes to the C^! 
centers from a variety of 
sources, most ofit through 
the Joint Surveillance Sys- 
tem (JSS) network, whkh 
blends together FAA air 
traffic control and Air Force 
defense radar data from all 
over Lhe country. Gaps in 
this network are filled by 
land-based aerostat radar 
balloons., now being in&talled 
in a picket line along the 
southwestern border. Even 
these have blind spots, how- 
ever N and that's where air- 
and sea- based mobile radars 
come in^ 



tft 4 ^ww*- 



The Coast Guard uses E- 
2C Hawkeye surveillance 
planes on loan from the 
Navy. Designed to protect 
carrier battle groups, the 
plane's 24- ft. above- wing ra- 
dar has a 2G0-nule range and 
can track up to 300 targets at 
once. One E-2C flying over 
the congested New York-to- 
Washington corridor could 
follow all air and sea traffic 
within the radar's footprint. 
Staying up as long as fi hours. 



Falcon [top) practices manww 
for reading tell number, m 
sensor panel | above] has radar 
and FUFF display; for intercepts. 
Customs ate offfceri (above ft Ft] 
practice Iwlkopief 
deployments. Markings on 
Com Guard outer |left| show 
the xot Cr — icm for maflJuArU 
beets. snowflakes for cocaine. 

the Hawkeyes fly Song sor- 
ties, primarily over southern 
Florida and southward. J Tt's 
like flypaper that you drag 
through the Bahamas or thi i 
Yucatan to snag bad guys/ 1 
says Coast Guard Cmdr. 
Bradford Niesen of the E- 
2C. In addition to surveih 
lance, the E-2C often works 
as an airborne control center , 
communicating directly with 
interceptors to coordinate 
the details of a bust , The Cus- 



toms Service flies Lockheed 
P-3 Orion? fitted out with 
more recent surveillance ra- 
dar on similar missions. 

While the E-2C« 250-knot 
cruising speed helps it sur- 
prise smugglers, the cost of 
keeping one in Lhe air is con- 
siderable. For tracking sea* 
going targets, the ship- borne 
aerostat balloons run by the 
Coast Guard are more effi- 
cient and move fast enough 
to keep drugrunnera guess- 
mg. The 110-ft. balloon is 
Usually run up to about 2500 
ft. on a Kevlar tether, which 
contains a fiberoptic data 
link, copper power conduc- 
tors and a tube to supply ex- 
tra helium, A backup VttF 
link keep.s the balloon in con- 
tact with the surface in case 
the fiberoptic* fai( t or the 
tether snaps. The cable's 
winch and an elaborate ten- 
sioning system designed to 
pre vent tether breakage are 
housed in a rotating turret 
where the aerostat docks 
when out of operation. A con- 
tainer bolted to Lhe deck 
(Ftmu*' turn fu J-HEjft 1 W>) 

Maneuverable, stable and swift 
Blue Thunder patroi 

waters off southern Florida 
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BY M ICHAEL LAMM. 
Contributing Editor 

Q UICK, describe the Dodge 
Dynasty iti <me sentence. 
Hr>w about "a practical 4- 
donr family sedan with a touch of 
class, " That sums up this contempo- 
rary front-vrheel-drive sedan that de- 
buted in 1HW. Since then, it has made 
quite a dent In the upper midsize mar- 
ket segment, competing against the 
likes of the Pontiac (MKHl, Chevrolet 
Celebrity and the segment champ, 
the Ford Taurus. 

The Dodge Dynasty is a thoroughly 
modern automobile with all Lhe engi- 
neering buzzwords as part of its com- 
ponent vocabulary — front- wheel 
drive, electronically controlled auto- 
matic trans axle, fuel-injected, hal 
ance-shaft Four or fuel-injected Vt> 
engine (defending on the model>. 
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What's more, since its inception, 
the Dynasty has had a high level of 
standard equipment, with the op- 
tion of even more. 

As we begin the car's third model 
year, one thing is plainly clear. The 
Dodge Dynasty is a home run — in the 
marketplace and with owners who 
like Lhe car just the way it b. In fact, 
nearly half the respondents in our re- 
cent PM I Iwners Report survey (14.3 
percent} told us they like their car ex- 
actly as is. 

This is a very high percentage. By 
way of contrast, only 17 percent of 
Acura Legend uw ners, a generally 
satisfied group, reflected a leave-it- 
be attitude. 

Pan of the reason for this is a savvy 
owner body. Dynasty owners are 
mostly mature buyers* who've been 
around the track and know exactly 
what they want. And in this case. 
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they figure they got a really guml 
deal. Most recognize that they puiil 
an average i hf -■?-%! h ir 1 [ess for the same 
•sedan that i Chrysler cl salt iv sell as the 
New Yorker. The standard Dynasty 
stickers mil at approximately S13.hihi 
for the least expt™i\c 

New Yorker. 

While ifs true that ftew Yorkers 
come with it hit more in the way ni' 
standard equipment , there's OoL Lhal 
much d I ffpr^nee he tween l he two 
ca rs Hi 1 1 he I Jyirast y ( loe s L u rn < ml t * ■ 
be a relative bargain, a fuel that 
wasn't lost un 25.fi percent of our re- 
spondents, who said the price was 
definitely right. 



SUMMARY OF 1 989-90 DODGE DYNASTY OWNERS REPORTS* 
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Interior fcatom old-new blend of iradiOorui Iruntimcm parrel with leering wheel- 
mounted airbag. New 1J liter vi delivers good midrange torque. Improved performance* 



We don't mean Uv suggest that Dy- 
nasty buyers went for (he ha i ‘e lm ties 
edit inn. A J‘u ! 1 7U j u. j reel it i jpled ft »r tl i e 
upmarket I*E series, and another 2fL3 



preent chose the Yii engine over the 
base Four. (The standard Dynasty 
comes with a 3., j- liter Four and 8- 
speed automatic transaxle, while the 
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LE is equipped with a V6 and 4-apeed 
automatic.) 

In tallying our questionnaires, we 
found that nearly 60 percent of all 
buyers cited the Dynasty's styling aw 
the one big feature that won them 
over. Once won, nearly half said thaL 
styling was still what they liked best 
about the car. 

The only consistent grijie had to do 
with rough 1*2 and 2-1 shifting in ear- 
ly editions of the then-new 4-spccd 
automatic transaxle. Although hi. 8 
percent of the respondents said they’d 
haul no problems at all, a quarter of the 
remaining 18.2 percent did mention 
the rough shifting. 

Chrysler Corp. acknowledges this 
aw an early problem that's since been 
corrected. However, not all dealers 
were able to cure the rough shifting 
on the first try , which led to a slightly 
be low-average satisfaction rale with 
dealer repairs, even though all cars in 
our survey were covered under 
Chrysler's 7/70 warranty. 

Front- and rear-seat comfort goL 
top marks, except for 7,3 percent who 
felt the seathack of bench-seat models 
was tilted too far rearward. There’s 
no recliner with the standard bench 
seat, so the rear tilt — intended to 
compensate for limited seat travel 
— caused a few aching sacroiliacs and 
also obscured the view of the instru- 
ment panel for shorter drivers. 

In addition, a tiny minority pointed 
out that the Dynasty’s trunk floor 
isn’t fiat. There’s a big, round depres- 
sion designed to hold a full-sized spare 
tire, even though the standard spare 
is a compact. Other owners suggested 
a lower Mover height for the trunk. 

As the quality gap between Ameri- 
can, European and Japanese cars nar- 
rows, there's less to criticize in terms 
of workmanship — something that’s 
reflected in the Dynasty’s quality rat- 
ing. Fit, finish and overall quality 
pleased the overwhelming majority 
— 98.2 percent. A few, very few, com- 
plained of dashboard rattles, engine 
roar at higher speeds and miscella- 
neous body squeaks. 

Predictably, the standard Four out- 
performed the Vfi in fuel economy 
— by 2 mpg. Hut both engines aver- 
aged almost 30 mpg on lung trips. 

Many owners praised the Mitsubi- 
shi-supplied 3. (J- liter Vfi, which deliv- 
ers 141 hp, versus 100 for the 2, 5-liter 
Four, For 1990, anew I47-hp3.3-liler 
Chrysler- built Vfi is available. 

But with or without extras, these 
owners appear to be exceptionally 
well pleased with their purchases. 
They perceive value in a car that looks 
good, performs well, gets decent fuel 
economy' and delivers the comfort and 
space they want, m 







Severely formal roofFIne gives Dynasty a conservative look (hat scores well with buyers. 
Some owners complained that trunk lift over height should be lower. 



EDITORS REPORT 



Right Doesn't Mean Perfr 



I TS FAIR TO SAY thai ihe Dodge 
Dynasty didn't exactly cause any- 
one to swoon or rend their garments 
when it rolled onto the world automo- 
tive stage three years ago. Ourown re- 
sponse was a sod of polile nod, while 
we looked around to see what Carroll 
Shelby might be cooking up. 

Bui car buyers have an uncanny 
ability to sniff out the sleepers, a trail 
lhBt Km helped the Dynasty emerge 
w „.ie ol the best buys in autodom. It 
became dear that there might be vir- 
tues here we'd missed. Accordingly , 
while our Dynasty owners tilled out 
questionnaires, we spent some time 
wrlh a new Dynasty. 

There's certainly no question here 
that this midsize sedan is priced right. 
With an average retail in the m id-leens, 
there's quite a lot of car here for the 
money. The same price would take 
you down about one size class in a 
Japanese sedan. 

We can't comment on the bag-term 
durability of our Dynasty, obviously, 
but our owners are well satisfied on 
that count as well. Chrysler Is dearly 
doing something right. 

StHl, we aren't as convinced as ihe 
owners that (his design couldn’t be im- 
proved A good place to start on this 
score is the Dynasty's handling. While 
we agree that ride quality, the second 
most lauded trait by the Dynasty own- 
ers, is good, we have a different opin- 
ion about the car's conduct on curves 
and switchbacks. Straight-line stability 
Is quite acceptable, but when the Dy- 



nasty is hurried through a turn it dis- 
plays excessive body roll and mulish 
understeer 

To be fair, Chrysler doesn't label Ihe 
Dynasty as a sport sedan . But by con- 
temporary handling standards. Its per- 
formance is below average. 

Workmanship was another section 
□f ihe Dynasty's scorecard that drew 
praise from the owners, and once 
again we agree in general^wilh a spe- 
cific exception. The paint showed seri- 
ous orange-peel, particularly on 
vertical panels. 

We'll refrain from comment on the 
Dynasty's styling— i Is strongest ap- 
peal among our owners — other than to 
note that ihe formal roof line allows for 
generous rear seat headroom. In fad, 
we’re surprised that roominess didn't 
show up on Ihe list of specific likes. 

Power did show up on the like list, 
cited by 16 2 percent, but we'd be will- 
ing to bet it would have commanded a 
higher place in the ratings H Chryslef's 
new 3,3-liter V6 had been available 
during ihe first couple years of produc- 
11 — Although this new engine didn't 
get much allenlion when Chrysler 
Corp. introduced it last summer 
— with all the multicam, multivalve 
powe (plants available today, it’s hard 
to get excited about a pushrod 2-valve 
V6— our opinion has gone sharply up- 
ward now that we've had a chant* to 
live with it for a while. H's smooth, quiet 
and commendably torquey — just the 
thing 1o make this good buy even 
better. 



POPULAR MECHANICS •fEBftU.Affv 1990 








B Y JOHN PRICKER 

I T APPEARS PROM the soggy 
Paris sky tike a gigantic whale 
dropping out of the clouds. It 
drifts slowly, deceptively slow- 
ly , along the base of the leaden gray 
haze, its great arrowed wings 
swathed in snatches of vapor , its six 
underslung turbofans rumbling like 
distant thunder. Slowly, another air- 
craft materializes, seemingly in tight 
formation above. But as the pair de- 
scend, you can see that the strange 



delta-wing shape is, in fart, riding 
piggyback on the aerial leviathan be- 
neath it. 

Dow nwind for landing, the great 
fuselage suddenly grows twin rows of 
28 wheels from its lower sponsors, 
and the sleek wings sprout leading- 
and trading-edge flaps. The abundant 
thrust of the Lotarev turbofans pow- 
er the giant plane’s 1,036,171 -pound 
bulk onto LeBourget’s runway as del- 
icately as a Piper Cub, The landing 
rollout is remarkably short, but the 
biggest surprise comes when the 
huge, hulking aircraft taxies in. loom- 



ing like a multistory apartment house 
laid on its side. The aircraft taxies 
closer, then suddenly veers off the pe- 
rimeter track across the ram-sodden 
grass to demonstrate the high-flota- 
tiun qualities of its millipede gear. 

For those of ua at the 1989 Paris Air 
Show, this first appearance of the So- 
viet Union’s Antonov An-225 Mriya 
aerial freighter, carrying the Ruran 
space shuttle on its broad back, was 
an unforgettable sight. What we saw 
sweeping into the circuit, banking 
with surprising agility at angles up to 
45“, was an aircraft on a scale that's a 
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An-225, carrying Buran. descends for Its 
vw tem ijetiut at the IW Paris AJr Show. 




quantum leap greater than anything 
ever seen before in Lhe West. 
Awesome. 

Genesis of the giants 

Although the An-225 seemed to 
emerge out of nowhere, her origins 
are actually not so mysterious. As in 
most areas of aeronautical innova- 
tion, except helicopters, the Soviets 
have followed the West's lead in de- 
signs for large transports. In the ear- 
ly 1960s, the 343, 000- pound Lockheed. 
C-141 Star lifter pioneered the 4-cn- 
gine, high -wing, rear-loading layout 



that set the standards for the modern 
heavy lifter. It was not until more 
than seven years after the C-141 flew 
th»L the Soviets introduced the siToi- 
lar 374, 785- pound Ilyushin 1 1-76. 

Meanwhile, Lockheed used its ex- 
perience in building 285 Starlifters to 
produce the vastly scaled-up C-5 Gal- 
axy. In addition to its 728, 000-pound 
takeoff weight, the C-5 was remark- 
able for a top-hinged nose section and 
kneeling landing gear which eases 
loading. Vast trading-edge slotted 
flaps interconnect with hill-span lead- 
ing-edge slats to reduce approach 



speeds for short-field operation, and 
spoilers improve braking. Fin-mount- 
ing of the h orizontal stabilizer keeps it 
clear from the ferocious down wash of 
the flaps, and provides clearance for 
ground vehicles using the rear-load- 
ing ramp. 

With four 43,0000-pound- thrust 
turbofans, and an improved wing, the 
C-5B’s maximum takeoff weight has 
been progressively boosted to 
840,000 pounds. Once in the air, it can 
take on extra fuel from aerial tankers 

to increase its flying weight to 520,000 
pounds. 
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HEAVY LIFTERS 

The Soviets come back 

The Soviets were even slower in re- 
sponding to the C-5 than they had 
been to the Star lifter. But as usual, 
they responded in a big way. The 
Antonov An- 124 — later named Hits- 
Ion after Pushkin’s fahled giant 
— first flew Dee. 26, 1982. Except for 
its low-mounted horizontal stabilizer, 
the An-124 has been called a C-5 clone 
and is certainly remarkably similar in 
concept, size and configuration, al- 
though its maximum attainable pay- 
load is 52 percent larger by some 
measures. 

The 14-year gap from the C-5’s de- 
but allowed the Antonov design and 
engineering team under Pyotr Bala- 
buyev to incorporate new tech nology , 
Carbon-fiber composites and light- 
weight materials comprise some 
12,125 pounds, or 5 percent, of the 
! An-124 ’a empty weight, and save 
around 441b pounds in structure. 
While duplicating Lhe C-5’s (lap, slat 
and spoiler layout on similarly arihe- 
draierl wings, the surfaces are con- 
trolled by fly-by -wire technology. 

Many details differ in interesting 
ways as w r ell. For example, the An- 
124 lacks the fully pressurized cargo 
bay and in-flight refueling capacity of 
the C-5. On the other hand, the An- 
124 does have an all-titanium cargo 
floor, something only the U.S.S.R. 
with its unrivaled reserves of this 
valuable, lightweight metal would be 
able to afford. 

Like the C-5, the An- 124 spreads 
its weight through sponson-stowed 
multiple landing-gear bogies that 
kneel for loading. It also supplements 
its rear-loading ramp with a swing-up 
nose. Floor space in the cargo bays is 
almost exactly the same— 2515 sq. ft. , 
versus 2300 for the C-5, 

The dream It born 

Proud as they are of their aircraft re- 
cords, the Soviets are motivated by 
serious design purposes. Very large 
aircraft are required to lift outsize in- 




An- Z 15s faired external tttacti points are 
arranged fpr a variety of loads. Cockpit 
plghij is similar to An- lies, except for 
extra throttles in the center to control the 
fifth and sixth engines. 
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dustrial loads into primitive airstrips 
in undeveloped areas of the U.S.S. R. . 
not to mention military airlift mis- 
sions- Thus, when even the mighty 
An- 124 left certain need a unmet, 
work began on a still more massive air 
freighter. One key concern was the 
need to carry the cylindrical 150 x 26- 
ft, segments of the So viet space p di- 
gram's Energia heavy-lift booster, 
which had to be carried externally. 
Such a load would subject the An* 
I24’s single vertical stabilizer to unac- 
ceptable levels of turbulence. 

In 1964, Balabuyev waa assigned to 
produce a transport aircraft able to 
lift a 551, 116-pound maximum exter- 
nal or internal payload and operate 
from any ll f 500-ft. runway. This 
meant a 220,462-pound increase in 
maximum payload over the An-124. 
And the design staff had to produce 
the aircraft in record time. 

For a quick solution, the Antonov 
team decided on a 3-way stretch of its 
successful gianL jet -freighter, the An- 
124. By inserting fore and aft fuselage 
plugs, which increased the overall 



length of the An- 124 from 226.7 ft. to 
an astonishing 275.6 ft. T the dream 
QAriya, in the local Ukrainian dialect) 
gained substance. A new 4 9. 2- ft. wing 
center section was. designed lo carry 
an extra pair of Lolare v D- 1HT turbo- 
fans. New spoiler and flap sections 
were designed as well. This stretched 
the original wingspan from 240.49 ft. 
to 29(1 ft. To provide external-load 
wake clearance, a completely new tail 
w as designed with twin verticaj fins 
at either end of a horizontal stabilizer 
longer than the wing of a Boeing 737, 

Cargo space in Lhe An-225 stretch- 
es some 23 ft. to a length of 141 ft., 
which is actually just 26 ft. more than 
the 05’ s. With Lhe same internal 
height and width as the An* 124, the 
An-225 offers 2959 sq. ft. of floor area, 
and usable volume of at least 42,706 
cu, ft. 

The landing gear retains the Aji- 
124 ’s kneeling capabilities and has 
two extra twin-wheel bogies on each 
side. This increases the number of 
main wheels to a total of 23, to handle 
the maximum design takeoff weight 




How The Giants Stack Up 



HPER 

CUB 
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of an unbelievable 1 ,322,770 [>ou nils. 
Faired attachment points are pro- 
vided along the An-225's fuselage top 
for its external loads. These may in- 
clude oil rig towers or similar freight 
up to 32 ft, din. and 230 ft, in length. 
The attachment points might also he 
used to turn the An -225 into an air- 
borne launch platform for the Soviet 
space shuttle. Launches would be 
possible up to altitudes of 33,000 ft. 

A look around 

Climbing the ladder to the An-225's 
upper deck brings you to a maze of 
compartments, including two side- 
ways crew stations behind the cap- 
tain’s and copilot’s seats. The stations 
accommodate two flight engineers, a 
navigator and a communications spe- 
cialist, with off-duty rest bunks in the 
rear. In this respect, as in most oth- 
ers, the An-225 is similar to the An- 
124, About the only change in the 
control layout is the addition of two 
more engine and thrust reverse le- 
vers, required by the extra power- 
plants. 




Largely digital Instrumentation In C-Sfl 
Gjlixy is less austere than Antonov's, 
Yawning C-S can cany IS three-quarter- ion 
trucks, six Apache attack helicopters, or a 
pair of Ml Abrams main battle tanks. 





Climbing into the beast through the 
small crew door on the left of the for- 
ward fuselage dumps you into the im- 
mense tunnel of the cargo hold. Its 
soundproof cladding stretches far 
away into the distance, producing a 
sense more like the Moscow subway 
than the interior of an aircraft. Im- 
mense loads like SO automobiles. Hi 
standard ISO freight containers or 
general cargo up to 551, HU) pounds 
can be handled with Lhe help of four 
U ,000-pound-capacity overhead 
cranes running the entire length of 
the hold. 

First flown on Dee, 21, 1988, the 
An-225 set its first 1GG records on. its 
44th flight just three months later. 
Specifically aiming to top pay load- to- 
altilude figures recently achieved by 
the new 870, 000-jw unci Boeing 747- 
■100 (see J, Big Bird,’ 1 page 74, March 
’SO), it took off with a 344, 485-pound 
payload, which it managed to 
lift to 39,400 ft, and over a 
distance of 1242 miles at an 
average 440 knots. 

A second An-225 is ex- 



pected to join the development pro- 
gram in late 1990, but wide-scale 
production of this behemoth beyond 
three to five units is not currently 
planned. Will there be still bigger Au- 
to ivov transports? 

“1 think maybe we should stop 
there, 1 * said Deputy Chief Designer 
Anatoli Bulanenko, "if only because of 
airfield handling problems. But when 
An-225 certification Is completed, 
we’ll be able to offer commercial rates 
for lifting any cargo, inside or out, 
anywhere in the world.* 1 

Antonov has already received an of- 
ficial go-ahead to commission heavy- 
load contracts. If you need to carry 
around a few 20-story buildings and 
need a price quote, just call Kiev 442- 
61-2<1, or contact Aeroflot. Lf you'd 
prefer to buy your own An -225, it will 
cost you around 4200 million — almost 
twice the number for Lockheed’s C-5. 
All you would have to do then is come 
up with $36,0(K> per flying hour in di- 
rect operating costs, and anticipate 
the highest landing fees in aviation 
history. ™ 
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These very rare, very expensive, 
handmade Aston Martin cars share a 
common bond: Goodyear Engles, 





In 1959, Aston 
Martin won the 24 
Hours of Le Mans 
for the first time. 

Since then, the 
British auto maker 
has been winning 
the hearts and minds 
of car enthusiasts and 00 / aficionados. 

Here are two recent examples of Aston 
Martin's license to thrill? 



AG oodyttf Lay tv 
"contact patch" Whe re 

irs supyrkiify. 




The Aston Martin Group C nicer has 
a 32-valve, '/DO horsepower, V-B power- 
plant. A six-year, S45 million commitment 
to racing success. And it uses Goodyear 
Eagle racing radials. Exclusively. 

The 187 mph Aston Martin Volume 
Zagato comes with a Weber-Marelli I Lie I - 
injectcd V-B. Dc Dion suspension. Wilton 
carpeting. Connolly leather. A 5275,000 
price lag. And Goodyear Eagle street 
radials. Exclusively. 

As Aston Martin knows, then? really is 
a difference in performance tires. 

Which is why these rare and expensive 
Aston Martin cars come exclusively on 
the world's most successful performance 
tires: Eagles. Goodyear Eagles. 

I 'if *i Irtv I ofi k itl uur I'J gj.ryfr^mJi ’ lu 1" w^yttriU^ jtht rwrr 
nu? Jilted fit tiiLiw a bonf fMTf'iimrjni t' Tin**, a wrm 1 CHdpqftT TiJI' 
iff fi □ list* ‘J- C'r If J hJJ ill? y. VA\ tou 'SW/. fjfci, A fad he* Icma 50310^9^99 

GOODpYEAR 

BECAUSE THERE REALLY [S A DIFFERENCE- 




M LANTASTIC! Some of the 
H V most innovative , useful 

and Ho Enright clever cars 

made today art* in this gang 
of 11, That’s right, cars. Despite their 
truck shapes, these are really tall 
automobiles designed for hauling Cub 
Scouts, as distinct from greasy auto 
parts or sacks of cement. 

Most of these lightweight vans will 
comfortably carry seven adults, 
which makes them perfect as car-pool 
transportation. They’ll also handle 
dozens of grocery bags ora stack of 
2x6 timbers, thanks to readily remov- 
able seats that open up the cargo area . 
The toughest can also tow your bass 
boat ur small travel trailer with ease. 

Best of all, these vans will lit in yum* 
garage, they're compact enough for 
convenient city parking and as easy to 
drive as any sedan. Since the birth of 

this new back in 15*84, when 

Chrysler introduced the Plymouth 
Voyager and Dodge Caravan, mini- 
vans have steadily replaced the sta- 
tion wagon as standard family trans- 
port, And as this group indicates, the 
offerings are m ore d i v erse and soph is 
ticated than ever before. 

As always, our rankings and com- 
ments represent the consensus of the 
group. 

Mazda MPV 

Mazda's very car-like Multi-Purpose 
Vehicle emerges as our all-around 
favorite — provided cargo volume 
isn’t the primary consideration. We 
think the MPV looks like a big Honda 
Civic, smooth and rounded as a 
st ream bed pebble. It could have been 
styled by organic sculptor Henry 
Moore. 

Beneath this pretty body, the chas- 
sis is mostly Mazda truck. This means 
a separate frame — good for durability 
— and rcor-whcel drive, wiLh a Low 
rating of 4o0fl pounds. 

The MPV's loQ-hp V(i delivers 
smooth, flowing power that makes 
nearly all driving effortless. It’s per- 



fectly matched to the 4-speed auto- 
matic transmission. The MPV also 
handles very well. It feels neutral 
right to the very limits of adhesion, 
and cart he cornered almost like a 
sports car. 

We like the interior, too. It's stylish 
without being overdone. Ergonomics 
are terrific. There are four white-on- 
black gauges, including a tachometer. 
The fat-rimmed steering wheel is es- 
pecially comfortable, and the chair- 
height scuts are fine. We especially 
like the hinged aide door. 



We have only a couple of com- 
plaints. Our larger Lesters observed 
that the Mazda’s bucket seats are ton 
narrow*, and all hands found the col- 
umn shifter a bit awkward to use, 
Mazda's pickup truck scores high- 
est in Customer Satisfaction year af- 
ter year. We predict MPV ow ners will 
be similarly satisfied. The MPV leads 
this group in styling, performance 
and handling, and is also among the 
best in interior design. 

For the way most families use a 
minivan, this is a brilliant design. 



BY RICH TAYLOR. 
Contributing Editor 



COMPARISON TEST 



THE 



Eleven minivans battle 



for the all-family 
championship. 
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Dodge Caravan/ 
Plymouth Voyager/ 
Chrysler Town 
& Country 

Stick as the MFV is, though, it’s prob- 
ably not the best choice for the family 
that needs a lot of interior volume. 
The MPV is the first of a new sub- 
class of minivans — small ones — while 
the minivans we've come to know and 
love are now available in stretch ver- 
sions offering even more space. 

I n this class, the benchmark contin- 



ues to he the Dodge dura vn [^Ply- 
mouth Voyager, both of which are 
now available in lengthened "Grand" 
versions. We tested a Grand Cara- 
van, and scored it tops among the big- 
ger minivans in the Lest, provided 
lowing isn't important. The Cara- 
van's front -wheel-drive chassis en- 
hances this vehicle's basic car-like 
feeling and provides superior traction 
in many driving situations, but rear- 
drive continues to be best for towing. 

The Caravan's square-cut styling is 
so familiar it's hard to step back and 



realize just how perfectly drawn and 
timeless it really is. A decade from 
now, it will still look gond. 

Though the styling has remained 
the same, Chrysler has made hun- 
dreds uf improvements, including the 
stretched version tested here. It's 
just as convenient to drive as the 
standard Caravan, but considerably 
roomier. The longer wheelbase also 
Improves rule quality. 

New this year is a ,1, 3-liter pushrod 
VG rated at 150 hj>. Cbrysler's power- 
train engineers obviously went for 
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ease of maintenance and low produc- 
tion costa for this lightly stressed en- 
gine. It has lots of midrange torque 
and is also the quietest in this group. 

After years of old-fashioned interi- 
ors, Chrysler stylists are finally doing 
some nice work. The Grand Caravan 
is no fashion leader, but the six analog 
gauges, 3-spoke steering wheel and 
logically located controls are a vast 
improvement. The bucket seats also 
improved over previous editions. 

Every front- wheel-drive Chrysler 
we’ve ever tested has been competent 
in handling, and the Grand Caravan is 
no exception. It’s devoid of nasty sur- 
prises and completely predictable. 

Commercial users have been rack- 
ing up 2UG,Q0l) miles on these vans 
without trouble. There’s no reason 



why the u ml ers tressed new 11.3 V6 
shouldn't be equally long-lived. De- 
tail, quality of paint, trim and assem- 
bly seem much better than on 
previous Chrysler minivans. 

As for the $25. OttO-plus Town & 
Country , which also rides a stretched 
wheelbase, we have to say we don’t 
get it. The leather upholstery T syn- 
thetic wood siding, lower body dad- 
ding and alloy wheels aren’t worth the 
extra money, in our opinion. 

Ford Aerostar LX 

If you plan to do much Lowing or 
heavy hauling, the rear-drive Aero- 
star rates as an excellent choice. Built 
on the danger pickup chassis, the 
truck-tough Aerostar enters 1990 
with a smooth new 4,0-liter V6 that 
delivers impressive power and mid- 
range torque. An excellent J-speed 
automatic provides responsive pan- 
throttle downshifts. 

But there’s more to the Aerostar 
than that. The aerodynamic styling 
has been upstaged a hit by the MPV 
and the new GM200a, but it still looks 
contemporary, and overall fit and fin- 
ish are first rate. Ford is making a de- 
termined effort to improve quality, 
and the Aerostar seems as well built 
as any van you can buy. About the 
only real flaw is serviceability— it’s al- 
most impossible to get at the engine. 



Inside, the seats are typical Ford 
buckets, fat, plush and comfortable. 
A floor shifter for the automatic 
means a long lever, but it w T orks a 
good deal better than Mazda's column 
shifter Visibility is good in all quar- 
ters, and ride quality is comparable 
with the Chrysler clones. 

Overall, the Aerostar Isas comfort- 
able for passengers as Mazda or 
Dodge. On the other hand, it’s not as 
car-like. For lowing, it would be our 
first choice, but we’d rather have 
Mazda or Dodge for commuting, 

Chevrolet Astro/ 

GMC Safer! 

Of the vehicles in our test fleet, the 
snub-nosed Astro — sold by GMC 



dealers as the Safari — is the most like 
a traditional van. The engine intrudes 
into Lhe foot well, while driver and 
passenger sit fur forward. There’s 
very little front- seat legroom. 

On the plus side, the front bucket 
seats are comfortable and visibility is 
generally good, save for the center 
post dividing the rear windows, 

Like other GM small trucks, the 
Astro uses the excellent 4. 3-liter Vf>, 
which is three-fourths of the 5,7-liter 
Chevy small-block V8. The 4,3 has 
plenty of low and midrange torque, 
but is also obtrusively noisy. 

The Astro’s 10,000-pound Gross 
Tow Rating is tops in the minivan 
class. Unfortunately, the exception- 
ally stiff suspension tends to make the 
Astro a bit too lively on bumpy sur- 
faces, with or without something in 



tow. On the other hand, the Astro is 
the only minivan with 4 -wheel ABS 
braking, an important safety plus. 

Pontiac Tram Sport/ 
Oldsmobffe Silhouette/ 
Chevrolet Lumlna APV 

Since t hese were the newest minivans 
on the market at the time of this test, 
we made sure we had one of each. But 
they’re so similar that we can easily 
discuss them as one. 

Obviously, you have to start with 
the terrific styling. Taken as a group, 
these GM2D0s are literally one whole 
styling cycle ahead— they’re dramat- 
ic, innovative and thoroughly visible. 
There isn't a more exciting-looking 
vehicle on the road today. 

There’s creativity under the akin, 
too. A space frame, welded up from 
separate pressed -steel pieces, sup- 
ports plastic body panels bonded In 
place with adhesives — -a technique 
pioneered on the Pontiac Piero. 

The GM200 body panels are mostly 
reinforced polyester composite. The 
flexible front fenders are the first pro- 
duction use of poly urea- reinfo reed 
reaction injection molded material 
(RRIM) in a mass-produced vehicle. 
The resilient KKIM is pedestrian 
friendly, lightweight, easily replaced 
and virtually damage-proof in most 
minor fender-bending encounters. 

Running gear is straightforward 
GM10, with a 120-hp version of GM’s 
corporate 3. 1-liter V6 driving the 
front wheels. The V6 is mated to a 3- 
speed automatic for decent, if some- 
what anemic, driveability. 

Handling is competent, character- 
ized by modest understeer, The Olds 
and Pontiac had an edge at the track, 
thanks to their Eagle GT+4 tires. 

All three vans can be ordered in a 
variety of seating configurations. 
Ours all had six individual bucket 
seats that quickly unlatch for remov- 
al. GM designers obviously saw these 
as commuter vehicles, because there 
are over a dozen separate drink hold- 
ers molded into the interior. 

Pontiac seems to have a distinct ad- 




Dodge Carfiw art proved competent In all area* of performance. 




64 



PMSHOPOhfin B.U 



POPULAR MECHANICS • P£HfiUAf?Y [OM 
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BASEPflICt JU'.MJUIDSI | 
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WlOlHlkn mini 70 91 BOO 

TRACK , FRONT'HEAifl 4 IK . . ffln] fil . 7*1 2. 1 567 1 55J 
HEIGHT I in mm) tiB 571 7W 

curb weight irbi-i :wm 

ENGINE UDQHClfiV 
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KPLueHn'ipmJ 138 hd WOO 
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PREVIEW 

PREVIA 



W E WEREN TABLE to corral 
Toyota's soon-to-be-inim- 
duced Previa mmivan in lime 
lor our comparison lost, but one look at 
(his nifty hew shape convinced us we 
couldn'l leave il out entirely 
Accordingly Toyota gave us an after- 
noon wilh a ^reproduction prototype, the 
firs! lime anyone oulside of Toyota had 
aclually driven Ihus vehicle. 

We left Ihoroughly impressed. Not 
only is (his new van, penned by Toyota's 
Callrtornia design lacilily (Calty), pleas- 
ant io look at, it s loaded wiih neai lea- 
luros and inleresling technical touches 
Foremost under (his last hooding is 
itie new engine, a, 2.4- liter dohc 16-valve 
Four. Besides being more poltmt than its 
pushrod predecessor (37 more hp, 21 
more 1b. -ft, ol lorquo), it r s also more effi- 
ciently packaged. The engine slill ails 
amidships, a plus in the handling depart- 
ment, but it's earned over 75' and no 
longer intrudes mlo (he cabin. 

The Previa is a good deal bigger lhan 
Iheokl van— 1 1_0 in longer, with a 24.0- 
in. slrelch in wheelbase St s roomer In- 
side, wilh seating lor live and optional 
2^2-3 seating (hal expands capacity to 
seven. The rear seals fold up and fasten 
to Itie wall to expand cargo space. 

And speaking of availability, you can 
look for Provtas to show up in Toyota 
stores sometime in March,— Tony Swan 



Dashboard design f above] tends George 
Jetson look to Previn Options! rear srati 
(left] raid up ro L-xpsnd cargo spwKe. 
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PRICE: 

UST. 

AS TESTED 


Cl 


ENGINE 
HP NET 
TORQUE (1b tl I 


ENGINE 

DRIVE 

LAYOUT 


TRANS- 

MISSION 

TYPE 


WHEEL 

BASE 

(hL/nni 


LENGTH 
OVERALL 
(In. mm) 


WIDTH 
OVERALL 
jin. mm| 


TRACK 

front mm 

(In.-mm) 


1 Chevrolet Afttro 


S16.325 

621,727 




OHVV6 
262/4 301 


1 500 4000 ipm - 
230^ 24W tpm 


frpriL 

rear 


4-5peed 

JIUlD 


110.0- 

2703 


177.01/ 

4494 


77.0. 

195^ 


F: 65.1 1853 
R: 65.11653 


1 Chevrolet LumlnaAPV 


$t3,999‘ 

$17,726 




OHVVB 
TS 1-3097 


t35@44Cnrpm 
180^3600 rpm 


ttDtiL* 

Irani 


4 spued 
aulo 


109.9 

2792 


194 2 
4931 


73 a 
1876 


F: H.7.'T49C 
R: 60.Q 4 &4E 


I Chrysler Town ft Country 


S25 515 
$26,515 




OHVV6 
Ml -3303 


f 50 @4000 rpm 

ISSdMOOipm 


front 

iron! 


4-spfilXl 

aulo 


119 V 
3024 


ISO 5 
4837 


720 

is?a 


F: 59 B'1521 
Rfl2.MS77 


1 Dodge Caravan 


Si 3,325 
$22,553 




OHVV5 
201 3303 


150 'IT 4000 rpm 
195 @ 3600 rpm 


Front 

Irani 


4-spefld 

aulo 


1 12.0. 
2644 


1 75 9 
44^6 


7tO 

1826 


F: 53 9*1521 
R:5£,1i'lS77 


| Ford Aero star LX 


$u,&4a 
SI 6,943 




OHVV6 
246 4015 


1&SG&4H»njm- 

2t5fW24D0rpro 


Front 

IW 


4-speed 

ji itn 


naft 

3010 


174.9 

4440 


71.7/ 

1820 


F.-ea 51501 
R: 60.0 '1533 


I MaidiMPV 


$14,944 
Si 9,466 




soHcve 

ISO 2954 


ISOui 5000fpm 
1G5@400Q rpm 


Irani 

rear 


4-speoc! 

aulo 


110.4 

260b- 


i7$e 

1.1 f .-. 


71 9 


F: 60.0 1525 
R KJ 6 i&4 b 


| Mitsubishi V*n 


Si 6.570 
S19.323 




SOHGM 
143 2350 


107@500Qip*i 
132 @ 3500 rpm 


mid. 

rear 


4-speed 

HWtO 


bH LJ 

2235 


175,2/ 

4450 


685 

1600 


F 56 0 1445 
R:S4.3-13« 


I NiisinAxxtii 


$16,499 

Slfl.JJ-t 




SOHC M 
1 46 2380 


14fl(i84400ipm 


Irani 
-1 wri 


4-fcfwmd 

auto 


102 B 
2610 


171 9 

4356 


65 S 
1690 


F. 57.5 H60 
R: 56.3.1429 


I Oldsrno bile Silhouette 


517.195 

$19,587 




OHV ¥5 
191 0097 


135 @4400 rpm 

iTO(*3W0r[HTi 


Irani: 

Irani 


^■speed 
3d to 


1009 

2702 


103 9 
4023 


74? 

1BS4 


F:59.1 ISOS 
R.60.S1M4 


r Pontiac Trans Sport 


519,155 

519.550 




OHVve 
101 -3097 


1 35 @ 4400 ipm 
1 80 @ 3600 rpm 


Irani 

Ifonrt 


4- speed 
auto 


109.9 

2792 


1 93 9' 
4923 


74,2 

FBfl4 


F- 69 1 1500 
R.S0.&1544 


1 Volkswagen Von agon 


514.0BG 

S15.HS0 




OHV FI 
129-21C9 


90^4600 rpm 

1 l7@3S00rpfTi 


iwl 

r&ar 


4-SpMd 

manual 


B6.9-: 1 

2400 


17SS 

4570 


726 

1&4& 


F: 62 + 1585 
R 61,8-1 $70 



1 Best aposd while weaving IShrouQh seven cones pieced 1 00 fl apart, the higher the speed, Che better the transient handling 



vantage in the area of ergonomic de- 
sign versus the other GM divisions. 
The shaped steering wheel and sup- 
portive bucket seats are tops. Olds 
uses the same basic interior, with sim- 
ilar seats but a more conventional 
wheel, Chevy's Lumma APV is more 
straightforward, with Hatter seats 
and less si de and lumbar support. 

Our high expectations for these 
new vans magnified a number of de- 
tail disappointments. Wind noise, fur 
example, is higher than you'd expect 
of a shape like this, and paint quality 
was flawed by orange peel. 

The fat ft-pillar creates a substan- 
tial blind spot, the heating, ventila- 
tion and air-conditioning controls 
require you to look away from the 
road and the steering wheel, which is 
offset to the right, becomes annoying 

66 



after only a few miles. Clambering 
into the rear seats is a chore, and the 
long shelf extending in front of the 
driver takes a lot of getting used to. 
It’s reasonable to expect improve- 
ments in this line of vehicles— more 
powertrain options, including 4- 
wheei drive, for example— as time 
goes by. That's the GM way. Appeal- 
ing as these shapes are right now, 
we'd be inclined to wait for the line to 
mature a bit before taking one home. 

Volkswagen Vanagon 

Spiritual progenitor of this entire 
class, the veteran Vanagon still rales 
as an excellent people-mover. The fin- 
ish is traditionally German, which is 
to say nearly flawless, and the interi- 
or is nicely done up in a very Euro- 
pean style— clean and contemporary. 

PM PHOTO m HLJIW’HRTY SUTTON 



The front bucket seats are the same 
ones that have been used in VW se- 
dans and sports cars for years, with 
great lateral and Lumbar support, fn 
the Vanagon, these seats have indi- 
vidually adjustable armrests on ei- 
ther side, a wonderful feature that no 
other van offers. All the controls and 
gauges are classic VW. and white 
there's nothing flashy, everything 
does the job it's supposed to do! 

The interior is marvelously efficient. 
You tan cany seven passengers, five of 
them grouped around a fold-down table 
if you want. There's a big cargo area at 
the rear, right over the flat- Four en- 
gine, and it's equipped with its own up- 
holstered mattress. 

Driving the Vanagon requires 
some orientation. Plentiful body roll 
makes the driver initially apprehen- 
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Pontte Trans Sport, Ajkiwfgfn 
Astro-.' 

<** - 4Hl- ’ ■ . 



M(J5Ubfchj 

TO. ■ . , 



CURS 

WEIGHT 

Itfctl 



STEERING 
TY RETURNS 
LOCK-TO-LOCK 



SHAKE 
SVSTiH 
FRONT REAR 



FUEL ECONOMY 
<MPG-FPAcitt 
PMtWf) 



ACCELERATION 
0-W MPH 1 tec i 
Vi-MILE^ei:. {&• mpfi) 



braking 
W-D MPK 

fiM 



7C0-FT r 
SLALOM 

[PTilHl.1. 



SKI Of M3' 1 FPACAflGO 

280 FT VOLUME 

CIRCLE JDJ |cu. It. | 



ErtS 



3600 



Power reciroiliiing bell 
2-fl 



&BS 1 1 D-in vented disc- 
AH-SO SHn.drum 



17/ 

17.3 



ii e£ 

tMI @72.54 



160 



56M 



67 



151 & 



3505 



Power RAP 
27 



10 2-m vented disc 
B.O-irr [Itufp 



lfl 
17 9 



1.2.05 

19.06 £& 70.77 



153 



57 40 



B7 



104. B 




3817 



Power RAP 
2,9 



it.O-in. vonteddise 
B.B-ln. ttfuff 



IB- 

19.1 



10.BC 

17 EH tpy 75.60 



164 



56.98 



.67 



150.0 



3584 



Power fl^P 
29 



10 



I -in vented disc 
a.9-in. drum 



13' 
16 8 



11 10 

re @75.09 



166 



56-56 



66 



150.0 



3500 



Femur RAP 

40 



10.3-in. vonteddisa' 

AESIOO-Pfi. drum 



16’ 

142 



9. BO 

17.31 @77 65 



169 



59 75 



72 



140.4 



3556 



Power fl|LP 
39 



iO nr vemedd^c 
ABB 10.3-in. drum 



17/ 
19 1 



io,eo 

16-00 @75.06 



T52 



56-42 



.70 



110.0 



33417 



PmvBr RAF 

35 



ID.nn. VBhledd&c 
lO.Ddrr tSium 



13 
IB 6 



14.05 

19.62 rfL- 68.32 



120 



55 83 



.63 



161 6 



2934 



Power RAP 
33 



lOO-ir vended disc 
0.0-m drum 



17' 

175 



12.05 

16.71 @ 71 24 



144 



56 95 



.70 



B3.7 



3457 



Power RAP 
2.7 



10.2-m. venlcdd^sc 
B 9-in. drum 



it: 
17 5 



13.00 

18 99 ft- 70.54 



130 



57,92 



J3 



111.0 



3500 



Pcwef RAP 
27 



10 2-m viQpn*&d drsc 
8.9'ln drum 



1S‘ 

17 4 



13.60 

1922@70 2O 



132 



57 03 



73 



1046 



3460 



PttWOtf RAP 
3.8 



10 9-m, venl&d disc 
9.H4t1. druffl 



16 

I9.fi 



15.70 

19.B3@G5.8D 



136 



56.45 



.71 



99.7 



2 G-forses generate! during slcaa^stata coroenng urtiurwi a 2tM-h.-dHL circle . average ai ueel cw and ccw laps 



sive* bill a little ttmu behind Lhe bus- 
like wheel creates an impress it? rt cif 
predictability and stolidity. Powered 
by VW n k old 2 . 1-liter water-cooled 
boxer Four, il T s out what you'd call 
exciting but if yoiTne nut in a hurry, 
there pre still plenty of other virtues. 

Mitsubishi Van 

Fur more than a generation, thi& was 
what al [Japanese minivans wen? like, 
with the engine between the front 
seats and the driver cantilevered out 
front. Today, only Mitsubishi contin- 
ues to nffer this de&ign, and it suffers 
in contrast to the rest of this fleet,, 

The problem lies with the haste cab- 
over design. It makes the driving po- 
sition awkward, engine maintenance 
difficult and limits the usability of the 
sLihstanLuil interior space. 



Like all Mitsubishi products, the 
van is superbly buill ami detailed, 
with nary a thread gone wrong. The 
2. -1 -liter Four has adequate power, 
and the rear-drive chassis can actual- 
ly be driven with surprising verve. 

Compared to mure modern nvini- 
vans, though, this one feels dated 

Nissan Axxess 

Shorter and lower than all its eumpeL- 
itors, the Axxess almost seems to be 
in a different vehicle class, It's by far 
the most car-tike of all I he.se mini- 
vans — small, handy and even fun on a 
winding country road. 

The little Axxesa has some clever 
Lunches, including reur-hingetl rear 
dooms. There’s nn central rloor pillar, 
so opening both front and rear doors 
exfioses the whole side of the van. 



Unlike its competitors, the Axxess 
also has rear doors on both sides. Who 
says that vans can only have a curb- 
side door for rear-seal access? The 
Axxess design makes sense, although 
getting into the rearmost seal re- 
quires climbing and determination. 

The weak point of the Axxess is 
under the hood. Our test van was 
equipped with 4 -wheel drive — we’d 
requested 2wd — which didn't hdp 
much in the 0-60 mph department. 
Hut even without the added weight 
and mechanical drag of 4wd, the 2.4- 
liter Four that [towers tile Axxess 
doesn’t get the job done with much 
zeal. Moreover, it was noisy. 

Perhaps there’s a way to squeeze 
Nissan's excellent 3.0- liter Vfi uniler 
the homl, That would make the Axx- 
esa very interesting indeed - M 
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IN THE FAST LANE 



With J6-bit microprocessors under the hood, the latest videogames 
deliver warp-speed action, 3D-/ike graphics, a rainbow of color and digital sound. 

Soon, you'll play by phone. 

BY FRANK VIZARD, Contributing Editor 




T HE DIFFERENCE between 

playing videogames at home 
ami at the amusement amide is 
narrowing, thanks to the arrival of 
mure powerful machines that plug di- 
rectly into your television. Although 

they are more expensive than video- 
game systems that lire already in 
many homes, the new game systems 
offer greater complexity, more realis- 
tic and colorful graphics, better sound 
and a lot more action. 

The hottest new contenders art* 
the Genesis system, from Sega, 
and TurboGrabt-llj, from NEC. 

Of the tWO, Genesis is the 
more advanced. 

Computer power 

The new Genesis system 
boasts the same Hi-hit 
technology found in ar 

16 tst ctilp in Sega's Gene- 
sis is suited tor fwl -mov- 
ing imuonfwrts games 
like "Super Hang-On' 

(opposite f. 



cade games, and it also uses the same 
Motorola 6S009 microprocessor as an 
Apple Macintosh computer. By com- 
parison, conventional videogames 
like Nintendo's and even Mega's previ- 
ous system use 8- hit digital process- 
ing. The extra computer brainpower 
gives Genesis a list price of 1139. 
roughly $100 more than what B-bil 
systems sell for in stores. Individual 
game prices range from $30 to $50, 



comparable to the cost of present 
videogames. 

To fully appreciate the technical 
ability of Genesis, it's helpful to study 
it against the immensely popular Nin- 
tendo system. 

The Nintendo system has 52 colors 
available, four per sprite. Sprite is 
videogame jargon for any on-screen 
movable object — a baseball, for ex- 
ample, or even the arm of a player 
throwing the ball. Genesis upgrades 
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the <i mount of color 
considerably, It offers 512 colors, 
with 16 available per sprite. Genesis 
also offers more sprites, 80 versus 64 
for an 8-bit system. This means that 
mure onscreen objects can be creat- 
ed. with mure lifelike detail and great’ 
er mobility. A ballplayer's throwing 
motion, for example, can show great- 
er articulation of the body joints — in- 
cluding movement of the eyes. 

3Dlike images 

The added brainpow er of the Genesis 
system is evident in other ways. Most 
games present an on-screen character 
moving against a stationary back- 



ground. Genesis 
independently .scrolls hoth 
the foreground and the background to 
achieve jKTsjjectivcs that are almost 
3-d i mensi nml in appearance. All of 
the action is seen in greater detail be- 
cause of the Genesis system's finer 
resolution. Genesis offers a resolution 
of 320 r ' 22-1 lines, while Nintendo of- 
fers 2S6 <240 lines. 

The Genesis control pad includes a 
third ACTION button — one more than 
usual— in control on-screen action 



more precisely, t Inly one control pad 
is supplied with the game although 
there are iwrU for two. The second 
control pad must be purchased sepa- 
rately. 

Although the visual upgrade is 
most immediately evident, the sound 
quality of the Genesis system also is 
an improvement over the tinny char- 




SlfYtr resolution li one attribute of 1 6 -bft vid- 
eo graphic*. giving depth and l* fit lit* id 
scenes in Sega i "Last BatlFt, ' 



Llfeibkecolgr and steiea sound Effects are an- 
other bonus of T* bus (notice ihe muzzle 
ffashj. Both excel in Seg.s s Thunder Force 



A 16 -bll system screem more objects, with 
more realistic motion. Sega fields a chopper 
task force In “Super Thunder Blade. " " 
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acter of older systems. Stereo sound 
is available through head phone in- 
pots. Audio has been generally im- 
proved by the addition of true-to-life 
sound effects. 

All the advantages of the Genesis 
system are apparent in a game such as 
"Tommy Lasorda’s Baseball' ' It's as 
realistic as the Nintendo system's 
"RBI Baseball," and has better action 
and graphics. 

The 16-bit technology employed 
means that a variety of information 
screens provide contestants with data 
as the game progresses. Updates in- 
clude speed of the last pitch, the count 
of balls and strikes, the number of 
outs, and statistics on both the pitcher 
and butter. There’s also a small white 
outline in the lower right comer that 
shows all the players and their loca- 
tions, Lineups and pitchers are cho- 
sen according to stats on file for each 
team member. Once the game begins, 
look for all the stealing, bunting and 
fielding you'd see in a real baseball 
game. At times you'll even see the 
stitching on the ball. 

Play by phone 

Boon, baseball fans will be able to play 
"Tommy Lasorda's Baseball" and 
popular arcade titles, such as "Al- 
tered Beast." against cross-town or 
cross-country rivals — by telephone. 
Players will use a specially designed 
TeleGetlesis modem that connects to 
your home phone line, The modem is 
scheduled for delivery later this year. 
Based on an evaluation of the system 
during a recent trade show, Lhe data 
exchange between two callers is vir- 
tually instantaneous. Besides the 
telephone modem option, Genesis is 
equipped with an expansion port that 
could be used fora keyboard or other 
extras to be developed Eater. 

Genesis also is backward compati- 
ble in LhaL all the older Sega games 
can he played on the new system. An 
optional “power base converter" al- 
lows the existing group of more than 
86 games to be played, although the 8- 
bit games do not benefit from the 
more powerful 16- bit microprocessor. 




VJnoiy Run ' for TurboGrabc-lk Hltbfjiei 
the Paris- to-Dakar auto rally . Advanced con, 
trols facilitate shifting and steering. 




NEC sTurtJoGrafx-16 system brings compact 
disc technology to videogames- The CO op- 
tion enhances game cnmpJejiJty. 



TurftmGrafx-1 6 

Also using 16-bit technology is NEC, 
a new name in the videogame busi- 
ness. The company^ TurboGrafx-16 
system ($199) uses 16-bit technology 
only in its handling of a game’s graph- 
ics. Like the Genesis system, there- 
fore, the TurbciGrafx-16 has 512 
tutors available,, !H for each sprite. 
Hut it fields only 64 sprites and reso- 
lution is limited to 256 * 212 line#. 
Other than its excellent graphics, the 
NEC TurboGrafx- 16 system operates 
like any older H-bit ayetem in its gam- 
ing capabilities though NEC does 
arid stereo sound for much improved 
audio. 

Prom an operating standpoint, the 
NEC TurboGrafx- 16 system will look 
familiar tfj anyone who's ever seen a 
Nintendo system. There are some rlif- 
ferenves, however, not immediately 
apparent to the eye. 

One difference is that the game con- 
sole comes with only one port, for a 
single control pad. If more than one 
person wants to play a game simulta- 
neously, the competitors must use an 




Tur&oGrafx-lfr'i optional CD player can be 
used for mujiMl entertflinmerH. loo. Your CD 
player controls are displayed on screen 



optional TurhuTap controller ($20) 
and control pads. The TurboTap con- 
troller allows up to five players to 
compete at once. Each additional con- 
trol pad mala $20. 

Every TurboGrafx-lti control pad 
has a 3-position switch over each of its 
tw r o ACTION buttons- These switches 
control the rapidity of fire in shooting 
games. The switches are also impor- 
tant in games such as "Victory Run,” 
a simulation of the Paris- lo- Dakar 
automobile rally. The switches and 
buttons determine your ability Lo 
shift gears and contrul your rale of 
speed. 

The CO option 

Also different is the appearance of the 
TurboGrafx-16 game cartridge. It is 
about the size of a credit card, and 
slips into a small slot on the game con- 
sole. It is as if you were using an auto- 
matic bank teller machine. Game 
playing can be expanded with a novel 
compact disc player that attaches to 
the Front of the game console. A com- 
pact disc can store up to 550 mega- 
bytes of information, roughly the 
equivalent of 300,000 typed pages. 
CD- based videogames promise levels 
of complexity not otherwise avail- 
able. The digital audio capability also 
promises some good special sound ef- 
fects, The $399 CD player is specially 
designed to interface with the Tqrbo- 
Grafk-16 system. It can also be used 
lo play standard 3- and 5-in. music 
CDs, as well as CD + G (graphics) 
discs. 

Other options for the TurboGrafx- 
16 system include a joystick with 
s low-motion capability ($45) and an 
adapter ($35) that provides direct vid- 
eo and stereo audio to a home enter- 
tainment system. 

Despite the merits of NEC's Turbo- 
Grafx-16, the Genesis system from 
Sega clearly points the way toward 
the future of videogame playing. The 
16-bit system is the closest home- 
bound players can get to the arcade 
experience and soon , the telephone 
will let them compete across tow r n or 
across time zones. m 




Another 1 6 -bit Oenefli k rrsore or.- screen tn- 
torrnallon. Notice the first and third base 
windows In NEC's ' World Oass Baseball. '* 



70 



POPULAR MECHANICS * TFHf.'UAW 1990 





SHOP 




JOURNAL 





HAND TOOLS 

FILES 

A tool of a thousand 
faces — there's one for 
every purpose, 

BY THOMAS KLENCK. Associate 
Home And Shop Editor 
PM Photos by Brian Kosoff 

M OST HOMEOWNERS have at 
least one file lying in the bottiitn 
of the toolbox or in the back of a draw- 
er. And, when the time comes Ln 
sharpen the lawnmover blade or 
dean up the rough edges after cutting 
a boll to length, it's this simple hand 



toed that comes to the rescue. 

While the basic idea of a file may be 
simple — a bar of hardened steel with 
rows of finely spaced cutting teeth, 
the variations on this theme are prac- 
tical ly en rl less. F or ev ery sin i Kit hi ng. 
trimming and rihsurpeiiingjab that you 
can imagine, there’s a specially de- 
signed file for the job. 

However, because there are so 
many different types, knowing which 
file is right for your mentis isn't always 
easy, A mi the probli-rniHccitriiJEmniSetl 
because the nomenclature that de- 
scribes these tools isn't quite as infor- 
mative as you mighL like. Knowing 
that you need a small file for smooth- 
ing steel* for instance, doesn't help 
when the dealer asks ifymTd prefers 
fviiL mill bast art! nr an ft- in. second - 
cut hand file. 



Fortunately, many files art desig- 
nated hy the job that they perform, 
such as a chain saw file or a w arding 
file. However, the best way to know 
what you're looking fur is to under- 
stand the standard way that files are 
clarified. 

Files a jv class LfierJ in terms of their 
shape, cut and length. The cross -sec- 
tion id shape nf u fill’ can be circular, 
rectangular, triangular, diamond- 
shaped or a combination of flats and 
rounds. Many types are available 
with either straight or tapered sides, 
( ’housing a particular shape simply in- 
volves finding a file to fit the work. 
Mill files aiul flat file? are suitable for 
flat edges or surfaces, but a triangular 
saw file is best suited fur fitting be- 
tween the teeth of your handsaw. 

The cut of a file refers t-.> both the 
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tooth configuration and to the space 
between the teeth or coarseness. A 
single-cut file, such as a milt file, has a 
series of parallel, diagonal teeth and is 
the choice for sharpening anti smooth* 
ing surfaces, and when only a small 
amount of material must be removed. 
For faster cutting and when a rougher 
finish is acceptable, a double-cut Ale is 
used. Here, a second opposing row of 
diagonal teeth are cut over the first. 
The first row of teeth is called the 
overcut, anti the second , opposing 
row in called theupcul- 

While the faces of a typical rectan- 
gular-section Ale du most of the work, 
the edges are often cut for working in 
slats or cleaning out comers. Howev- 
er. some files have safe or uncut edges 
for filing in comers without marring 
the adjoining surface. 

Both single- and double-cut files are 
commonly available in three grades of 
coarseness; smooth cut, second cut 
and bastard cut. However, the actual 
space between the teeth is also relat- 
ed to the length of the file body — as 
the length increases, the file gets 
coarser. In general, a 6-in. bastard - 
cut file (short, but coarse) will pro- 
duce results similar to a 10-in. second- 
cut file, ora 14-in, smooth-cut file. 

Rasps differ from single- and dou- 
ble-cut files in that the teeth are indi- 
vidual points rather than lines. This 
reduces clogging and makes for a fast, 
but rough, finished surface. Although 
rasps are generally used on wood, 



they can be used 
to trim virtually any 
soft material, including 
some metals. Use a pattern- 
maker's rasp for fine work, a cabi- 
netmaker's rasp for quicker cutting 
and, finally, a wood rasp for fastest 
stock removal. 

In addition to single, double and 
rasp cuts, you'll find files with curved 
teeth and specialty files designed for 
more efficient cutting in specific ma- 
terials. Keep in mind thuL files are not 
abrasives. They cut the wood in one 
direction only. Rubbings file back 
and forth over a surface w on't get the 
job done any faster, and you're likely 
bn wear out the file sooner. Always 
have a file card on hand for cleaning 
out clogged material and store the 
files so they won’t become dulled by 



The following 
la just a small 1 




| | 


i 


sampling of the 
many files avail- 
able, Note that 




! 


for safe use, a file 
with a tang must 
be fitted with a 
handle. Unless 




indicated in the 




! 1 


i © 


description of a 






K 


particular model, 
the prices given 
are for the file 
only, 

1. Mill file — The 

most common 
single-cut file is 
the mill file. It’s 
used for sharpen- 1 
ing circular saw 






8 | 



blades, draw -filing, lathe 
work and anywhere else a 
smooth finish is required. Mill 
files are available in lengths from 
4 l» if} in. The 8- in mill bastard 
shown (about $4) comes with a plastic 
handle. For more information and de- 
tails, write to The Mission Company, 
734fj-(J W. Friendly Ave,, Greens- 
boro, NC 27410. 

2. Warding file — This file is designed 
for shaping and trimming the notches 
in locks and keys. It's double cut on 
the faces and single cut on the edges. 
The tapered profile is useful in situa- 
tions where an ordinary file won't fit. 
Produced in bastard, second and 
smooth cut, warding files are avail- 
able from 4 to lb in. This 8-in. model 
costs about $6,25. Contact Cooper 
Tools, Box 728, Apex. NC 27502. 

3. Hand file— Double-cut files of vari- 
ous shapes are generally classified as 
machinist files. And, although they're 
all used by hand, the term hand file 
refers to a flat file with straight, uncut 
[aafel edges. This particular 8-in, 

model is actually half hand 

I |e file, half mill file. The other 
side is single cut for smooth 
! work. It costs about $6 with 
■ handle. For details, write to 
The Disstun Company, 
7345-G W. Friendly A ve., 
Greensboro, NC 27410. 

4. Cabinet rasp— While 
coarse files designed for use 
on metal can be useful in 
woodworking, the quickest 
way to remove slock is With a 



. „ 



n 
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rasp. This typical modal is S in. long 
and has a round and flat face. It costs 
about $15 with plastic handle. For 
more information and details, contact 
The Die stem Company, 7345-G W, 
Friendly Av«, ( Greensboro, NC 
27410. 

S. Handsaw file — Single-cut trian- 
gular saw files are available in a 
range of sizes to suit the size 
of the saw teeth being 
filed. This 6-in. slim 



taper file is best for 7- or 8-pt. 
saws. Other sizes include heavy, 
regular , extra slim and double ex- 
tra slim. Double-cut triangular 
files art called three-square files 
and are used for trimming inter- 
nal angles in metalwork. The file 
shown costs about $4.60 and 
comes with a plastic handle. Con- 
tact Sandvik, Box 1220, Scran- 
ton, PA 18501. 

6. Cranked-neck rasp — Curved 
rasps come in a wide variety of 
shapes and sizes, and each makes 
a particular shaping operation 
easier. This small rasp (% x 2% 
in.) is ideal for carefully shaping 
fiat or slightly concave surfaces 
and is especially useful in wood- 
carving. This handmade tooj 
($24.50)18 available from Garrett 
Wade, 161 Avenue of the Ameri- 
cas, New York, NY 10013. 



7. fllfflerj — I’hese tools enable you Us 
shape and smooth details that no oth- 
er file can handle. One end of each 
uniquely shaped, rasp cut riffler is 
fine and the other end is coarse. For 
an extra fine finish, these riffler* are 
also available in a file cut. A set of 
eight costs about $95. Contact Gar- 
rett Wade , 161 Avenue of the Ameri- 
cas, New York, NY 10013, 

8, Needle rasps — These tiny rasps 
(5)4 in. long overall) are ideal for moti- 
elmaking or detailed carving and fit- 
ting. They feature a smooth rasp cut 
and come in the following shapes: 
rectangular, tapered, triangular, 
round, half round and square. For 
metalwork, needle files are available . 
This set of six rasps costs $21 .25 from 
GarreU 'Wade, 161 Avenue of the 
Americas, New York. NY 10613. 



9. 4-lrt-haruf file — If you’re only going 
to own one file, then this combination 
tool might be what you need. The 8- 
in.-long file has both round and fiat 
surfaces, and each side of the file has a 
double-cuL and rasp-cut end. The 4- 
Way file shown costs about $4.30. For 
more information and details, write to 
Stanley Tools, Div. of Stanley Works, 
600 Myrtle St.. New Britain, CT 
06050. 

10. fldhreadlng file— This Loot isde- 
aigned to clean out and restore dam- 
aged threads on studs, bolts, screws 
and threaded pipe. Each cutting face 
of the tool is shaped to fit a different 
pitch thread. The model shown (No. 
177-1, about $5) will fit screw threads 
of 11 , 12, 13, 14, 16, 18, 20 and 24 
threads per inch. Three other models 
are available for other thread sizes. 
Contact General Hardware Manufac- 
turing Co., 80 While St., 
New York, NY 10013. 

II. Aluminum file — 
Ordinary files tend to 
clog when used on soft 
aluminum. This file 
addresses the prob- 
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Lem with a unique double-cut pattern 
that. resists dogging. The i nit id deep 
nvercut is followed by a light it pent on 
the o ppogite diago nal . This produces a 
sea] Loped -tooth pattern that cuts 
cleanly and leaves a fine finish. The 
Type* A aluminum tile (about $7.50) is 
made by Cooper Tools, Box 728, 
Apex, NC 27502. 

1 2. Patternmaker's rasp — Like regu- 
lar rasps, these tools have individual 
teeth for fast cutting. Here, however, 
the teeth are staggered and smaller 
for a finer finished surface in wood. 
Available in second and smooth cut, 
patternmaker’s rasps also have cut 
edges for working in corners. This 
model costs about $20 from Cooper 
Tools, Box 728, Apex, NC 27502. 

13. Super shear file— This file has an 
offset circular tooth that cuts both 
fast and smooth. A light upeut, almost 
parallel to the plane, breaks each cir- 
cular cutting edge for clog-free filing. 
Designed for work on softer metals, 
iron, annealed steel, plastic and hard- 
wood, this Nicholson file costs about 
I lb. 50 . Contact Cooper Tools. Box 
788. Apex, NC 27502. 

1 4, Half-round file — This bastard-cut 
file is double cut for fast stock removal 
and one face is round for working con- 
cave shapes. Although it’s classified 
as a machinist file, it's useful for fine 
trimming in wood. Half-round files 
are available in smooth and second 
cut. and some of the finer varieties are 
single cut on the round side. The 10* 
in. half-round bastard shown costs 
$9.50 from Woodcraft, 210 Wood 
County Industrial Park, Box 1686, 
Parkersburg, WV 26102. 

1 5. knife file — The single-cut edge of 
this file is about V,,, in. thick, and the 
double-cut faces are at about a 10° an- 
gle to each other. The wide top edge is 
uncut. Used by tool and die makers, 
this file is excellent for working in 
tight, acute angles. This knife file is 10 
in. long and costs about $6.60. For 
mure information, contact Sandvik, 
Box 1220, Scranton, PA 18501. 

16. Spiral-cut chain saw file — Fea- 
turing a special spiral-cut pattern, 
this file cuts faster than standard 
round chain saw files. It's offered in 
diameters oPAnjt^/in and '/ :tl in. Regu- 
lar smooth chain saw files are avail- 
able in sizes ranging from % to % in. 
dia. The file shown costs about $1. 
Contact Cooper Tools, RriX 728, 
Apex, NC 27502. 

1 7. Detailing file — Basically a half- 
round combination file, this tool is 
handy for working small flats, rounds 
and hollows. The ends are tapered for 
working in confined spaces and one 



end is bastard cut while the other is 
second cut- The detailing file ($19.75) 
is available from Woodcraft, 210 
Wood County Industrial Park, Box 
1686, Parkersburg, WV 26102. 

IS. Surform tools — Versatility and 
speed make these tools the choice for 
shaping wood, body filler, fiberglass, 
aluminum and other soft materials. 
The Surform file (left, about $11.50) 
accepts three different hardened- 
steel replacement blades and two 
grades of" abrasive cutters. The round 
Surform (about $10.86) is ideal for 
rough in gout tight curves and shaping 
holes. For more in formation and de- 
tails, contact Stanley Tools, Div, of 
Stanley Works, 600 Myrtle St,, New 
Britain, CT 06050. 

1 9. Japanese rasp— Here’s an oddity 
that’s guaranteed not to clog. It’s bas- 
ically a grid of hardened-steel saw 
blades. One side is fine and the other 
coarse. The lVfe-in.-wide * 10-in, -long 
replaceable blade cuts wood, plastic 
and soft metals. The Japanese rasp 
costs about $20 from Garrett Wade, 
161 Avenue of the Americas, New' 
York, NY 10013. 

20. Curved-tooth file — This 14-in. 
file features deeply cut curved teeth 
for fast cutting and reducing clogging 
in soft material. Widely used in auto- 
body w ork and on alumi num and sheet 
steel, it's also available in 8-. 10- and 
12-in. lengths. And, there’s a flexible 
type that fits in a special holder with 
handles similar la a plane The holder 
can be adjusted to bend the blade for 
working convex and concave sur- 
faces. The file shown costs about $24. 



Contact Cooper Tonis, Box 728, 
Apex. NC 27502, 

21. Maglcut file — A close cousin of 
the standard, double-cut machinist 
file, the Magic ut file is designed fur 
fast, yet smooth cutting. Angled ser- 
rations across the teeth create a chip- 
breaker-type tooth that resists 
dogging. Available in four sizes from 
Bin. to 14 in,, the 14-in. tool shown 
costs about $11. Write to Cooper 
Tools, Box 728, Apex. NC 27502. 

22. Round file — This is the standard 
file for cleaning up or enlarging holes 
and shaping tight internal curves. It 
works on metal or wood. It's available 
in single- or double-cut and smooth-, 
second-cut or bastaivl grades. The 10- 
in. bastard shown costs $6.50 from 
Woodcraft, 210 Wood County Indus- 
trial Park, Box 1686, Parkersburg, 
WV 26102. 

23. Square Hie — When you need to 
make a round hole square, this is the 
file to reach for. Its long, tarred pro- 
file also makes it useful fur cleaning up 
right-angle shapes such us slots unci 
key ways. Available in widths from 
5 /j t2 to % in. and lengths from 4 to 14 
in., the lU-in, double-cut bastard 
shown costs abnuL $4, For more infor- 
mation. w rite to S&ndvik, Box 1220, 
Scranton, PA 18501. 

24. Keyway rasp — A combination 

rasp for shaping wood. One end is flat 
and tapered vrith cut edges. The other 
end is a tapered round rasp. This lo- 
in. tool costa $12-95, For more infor- 
mation, write Woodcraft, 210 Wood 
County Industrial Park. Box 1686, 
Parkersburg, WV 26102. m 
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WOODWORKING 
PROJECT 

KITCHEN 

TABLE 

A sturdy table for the 
well-furnished kitchen, 

BY NEAL BARRETT 

I T OFTEN SEEMS that things 
aren't, what they used to be, and 
this feeling holds true for furniture as 
it does for other aspects of our lives. 
Some contemporary designs force us 



to think of furniture as art — or, at the 
very least, as decorative embellish- 
ment — and in the process, 
ing to leave the comfort 
of furniture behind. This is why we 
thought it might be refreshing to har- 
ken back to the Hays when a table was 
a table, simple and functional , yet 
beautiful. 

Our kitchen table’s straightfor- 
ward construction and clean lines are 
reminiscent of Shaker furniture. 
And, in the Shaker tradition, the ta- 
ble was also designed to serve both as 
a utilitarian workstation, for prepar- 
ing a meal, and as a dining lahle. It's 
dimensioned to seat four diners or, in 
a pinch, accommodates up to si s, 

A kitchen table is often the most 



Clear away the cooking uunilli and the 
table comfortably seats Four lor dining. 

used table in the house, and we de- 
signed our table with durability and 
ease of maintenance in mind. It’s built 
of solid maple and its rugged mortise- 
ami -tenon joints are further bolstered 
w r ith hefty corner blocks screwed to 
the aprons, 

Fora finish, we chose a simple pene- 
trating mixture of Lung oil and var- 
nish. It’s easily applied with a rag or 
brush and is built up in several coats. 
It's also easy to reapply the finish if it 
starts to wear. 



OiJCtf phO< O' J ff RoU 

Bl jcK and- wfiH* p hoto* : Baum 

f Ethnical ari;Euqi-'i*- Jhompuan 
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Making The Top 

T HE TOP is made from V in.- 
thick stock (about VA in, thick). 
Aim for consistency of grain and color 
when selecting the stock. Crosscut 
the boards about 1 in, longer than the 
finished dimension. Using a hand 
plane or jointer, make one edge of 
each board straight and square. Rip 
13 strips 2?V ]fi in. wide, Joint the sawn 
edge of each strip straight and square. 
Lay out the strips, alternating the 
growth rings to minimize cupping in 
the top, and number consecutively. 

It greatly facilitates assembly to 
use some means of keeping board 
faces flush during glue up. We could 
have used dowels or splines but chose 
No, 20 joining plates [also called bis- 
cuits) because they are easy to use 
and they greatly strengthen the joint. 

Mark the plate locations starting 
about 3 in. in from each end of the top 
ami space the plates 6-8 in. on center 
along each joint’s length (Photo 1). 
Then, place each strip on a dean, flat 
surface, such a* a table saw top r and 
push the strip against a fixed block or 
fence. Holding the strip firmly, align 
the center mark on the plate joiner 
with the line on the strip and cut the 
plate slat l Photo 2). Be sure to keep 
the plate joiner and the workpiece flat 
against the table and keep your fin- 
gers clear of the cutter area. 

Glue and clamp together groups of 

Making Tapered Legs 

T HE LEGS are made from 
stock (actually about 2Vi to 2% in, 
thick!, but you can also glue them up 
from thinner stock. Crosscut leg 
blanks to a few inches longer than 
their finished length and rip them to 
2(4 in- sq. The tegs wtfi be crosscut to 
finished aize on the table saw or Lhe 
radial-arm saw\ 

With either saw, you should Usl i a 
stopbloek to ensure that the legs are 
cut to the same length. With a radial- 
arm saw r , simply clamp a stopbloek to 




5 Crosscut 2'A-ln-jq, Feg blank s, A Flop- 
block clamped to the fence ensures the legs 
will be ait to the wm-e length. 



three or four strips. When the glue 
has dried, glue and clamp the groups 
together (Photo 3). Clamp the top to 
the bench and use a sharp plane to 





1 Rate the top strips on bench, alternating 
growth rings. Use a straightedge to mark 
the joining plate j bfcsey n} io£Af Fort. 



1 Apply glue to the board edges and the 
plate slots. Then, instaFF the pistes and damp 
together the strips Into small groups. 



the fence so that the distance from It 
to Lh* blade equals the length of the 
finished leg. Butt one end up to the 
stopbloek and crosscut the leg to size. 

To set up a stopbloek on a table saw , 
clamp a block to the saw's fence. 
Then, slide the fence over until the 
distance from the block to the blade 
equals the leg a length. 

Butt one end of the leg against the 
stopbloek and push the leg forward 
using the miter gauge. The leg should 
be clear of the stopbloek once it con- 
tacts the blade. Make sure you have 




4 difr Hues fqr the apron mortlwinear 

the top of the tegs, t foe a sharp pen dJ And s 
square or a morilse marking gauge. 



smooth off surface irregularities 
( Photo 41 Trim the top to length with 
a circular saw and a straightedge 
damped across the top. 




2 The saw table provides an excellent sur- 
face Ip cut slots far joining plates. The aw'i 
fence supports the workpiece from behind. 




4 Clamp the tup ta the workbench and use 
a sharp plane to smooth and flatten the sur- 
face. PFane diagonally and with the grain. 



the clearance, otherwise the kg could 
pinch between the blade and the 
stopbloek and bind dangerously in the 
cut- Also, hold the leg firmly against 
the miter gauge to ensure that it 
doesn't move w hile it's being cut 
(Photo 5). 

Next Jay out the lines for the mor- 
tises. You can use a mortise marking 
gauge for thin, or just a sharp pencil 
and a squ are ( Photo 6 ). Also h mark the 
lines below the mortises that deter- 
mine the start of the leg's taper. Use a 
straightedge to extend a line from 




7 Remove ihe mortise waste by boring 
overlapping Vj-in -dta r holes, A fence 
clamped to drill table stabilizes workpiece. 



7S 
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that point to the log's bottom. The 
bottom should be 1 Vi in. x l 1 /. in. sq. 
Note that the legs taper only on the 
two inside surfaces. The 2-sided 
taper gives the table a refined profile 
and makes the kgs look as if they are 
splayed slightly. 

Remove the waste inside the mor- 



tise lines using a L /l>-in. -tiiti. bit in the 
drill press (Photo 7 ) or with a portable 
drill and a doweling guide. If you use a 
drill press, clamp a fence to the table 
to position the workpiece. If you use a 
portable drill, mark the mortise depth 
on the drill bit with a stop collar or 
wrap a piece of masking tape around 



the bit. With either met hod, bore a ae- 
ries of overlapping holes inside the 
mortise layout lines. 

Next, damp each leg to the work- 
bench, and use a sharp chisel to finish 
cutting the mortises to sbe. Pare by 
hand to smooth the walla of the mor- 
tise and use a mallet to chisel the ends 
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of the mortise square (Phot o 8 \ Note 
that the mortises are cut l /, fi in, deep- 
er than the apron tenons' length to al- 
low space for the excess glue at the 




§ Clamp the leg to the workbench, Square 
up the endi of the mortise with a sharp, nar- 
reMtf chlief iJrtven wJth a iruJJet- 



bottom of the mortise . 

Use a band saw to cut the leg 
tapers. Be sure to cut just to the 
waste side of the taper Sine (Photo 9). 




* Lay out the taper on the cwo Inner sur- 
faces of the legs. Feed the leg smoothly Into 
blade and cut slightly outside of layout line. 



Aprons 

R IP THE aprons to width from f V 4 
stock. Use a hand plane or jointer 1 
to make their edges square and 
straight. Use a stcpbtock, as dis- 
cussed on page 76, when crosscutting 
the aprons to ensure they are the 
same. Equal lengths for both aprons 
in a pair is important. IT they are not 
the same, then it will be impossible to 
square Up the leg/apron assembly. 
Use a dado blade in the table saw to 
cut the apron tenons. Again, a stop- 
block clamped to the saw table will 
ensure the tenons are a consistent 
length. It will also eliminate having to 
lay out each tenon (Photo 11). Re- 
adjust the blade height and cut a 
shoulder at the tenon's base. Raise or 
lower the blade and cut the other 
shoulder. Which shoulder is cut first 
is not important. 

Since the dado blades tend to leave 
small ridges on the surface of the cut, 
it’s good practice to cut the tenons 
slight ly oversize and trim them to fin- 
ished thickness by removing these 
ridges. To trim the tenons, hold the 

aprons in a bench hook- — or clamp 
them to a table — and carefully pare 
away the ridges with a razor-sharp 
chisel, (For information on how to 
make a bench hook, see PM’s Novem- 
ber ’89 “Woodworking Guide,’ 1 page 
71. ) Jt’s important to keep the chisel’s 
back flat against the tenon's cheek to 
prevent gouging. A %-im- or 1-in.- 
wide chisel works better for this oper- 
ation than docs a narrow chisel (Photo 
131 . 

Test fit each joint and, if necessary. 
Lightly pare down the tenon for a 
proper fit. ft’s best to concentrate on 
adjusting the tenon to fit the mortise 
rather than the other way around, be- 
cause a mortise is more difficult to 



trim than a tenon. The tenons should 
be snug in their mortises, but should 
not require great force to bring the 
joints tight. 

Replace the wide dado blade setup 
w r ith one to plough a narrow groove. 
Cut the vi-in.-wide x fi / lf! -in.-deep 
groove on the inside of each apron for 
the wood buttons that attach the top 
to the leg/aprcm assembly (Photo 13). 
Each button’s longue fits snugly into 
this groove, but since the buttons are 
not glued inplace, the top is free toex- 
pand and contract with humidity and 




11 Gut apron tenons on the table saw using 
dado blades.. For uniform tenon length, butt 
apron foa block (lumped to table. 




IB Using the dado blades In the table saw, 
cut groove In apron's back. Groove receives 
wood buttons that attach top to base. 



Clamp each leg to the workbench and 
use a sharp hand plane or bell sander 
to smooth aw'ay saw marks and refine 
the leg profile (Photo 10). 




fO With the leg damped to the work' 
trench, l « a belt under or a hand plane to 
simothai^iawnuri^ profile. 



still remain firmly attached to the 
base assembly. 

Use a %-in.-dia. corebox bit in the 
router table to cut the decorative 
groove on the bottom edge of each 
apron. (We used a Bosch No, B5445M 
bit.) Apply steady pressure on the 
apron to keep it against the fence as 
you feed it over the bit (Photo 14). it’s 
easy to mistakenly cut the decorative 
groove on the wrong edge, so use the 
button groove as a reference point. 
The groove should be facing up and on 
the edge closest to you. 




12 Hold the apron to a bench hook, or 
clamp It to bench. Carefully pare tenon 
cheeks smooth with a sharp, wide Chisel. 




14 Cut the decorative groove on (he 
apron s face using eorehox bit In router 
table. Hold apron firmly against (he fence. 



JB 
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Base Assembly 

B EFORE assembling the base, 
sand all legs and aprons with 120* 
and 220-grit sandpaper, then dust 
them off, Gently knock off any sharp 
corners with a block plane or a sand- 
ing block and 120-grit paper. Test fit 
the entire base assembly before glu- 
ing the pieces together. Make any ad- 
justments necessary so that the joints 
fit together well. 

Apply glue to the tenon cheeks of a 
long apron and the corresponding 
mortise walls on two legs. Push the 
pieces together by hand and bring the 
joint tight with a pair of clamps (Photo 
15), and check for square. Also, use a 
thin scrap block under the clamp jaws 
to prevent marring the work. Repeat 
this procedure on the second leg/ 
apron assembly. 

Once the glue has dried, join the 
front and back assemblies to the side 




VS Glue and damp together a pal r oftegs 
and along apron. use strap biotas under 
clamp heads to prevent marring the legs. 



Base Assembly/Finish 

R IP A piece of Vi-in. -thick stock to 
2 14 in. wide. Use dado blades in 
the table saw to cut a 14-in. -wide x 14- 
in. -deep rabbet in the strip's edge. 
Crosscut the strip to make buttons us- 
ing the table saw and miter gauge 
(Photo 18). Bore and countersinks pi- 
lot hole in each button. 

Sand the tabletop thoroughly with 
120- and 220-grit sandpaper and 
touch-up sand the table base as re- 
quired. Dust off parts arid wipe them 
with a tack cloth before finishing. 

The oil -varnish mixture we chose 
for a finish imparts a good amount of 
moisture and abrasion resistance, 
wh ile all owing a n aturai , close-to-t he- 
wood feel. It consists of equal parts of 
pure Lung oil ami Behlen's Backhand 
Tabletop Varnish, (Sec the materials 
list on page 77 for a supplier's ad- 
dress. J Using a lint-free rag, or a 
brush, apply a liberal coat of the mix- 
ture, ami let it soak in for 5 minutes. 
Wipe off the excess with a clean rag. 
leaving only a damp surface. Rcmem- 



a pro ns. Be sure to assemble the base 
on a flat surface to avoid imparting a 
twist to the frame during glue up. If 
you have any doubts about whether 
the surface is flat, place a pair of 
sticks — on edge — across the assem- 
bly. The sticks should be the same size 
and should span the width of the ta- 
ble, Place one stick at each end. Sight 
down the assembly, over the sticks, 
and if you see one stick sloping above 
the other, then the assembly has a 
wind. You will have to move the as- 
sembly to a fiat surface. 

Use a pair of clamps at each end of 
the table, and use thin blocks under 
the clamp jaws. Measure diagonally 
across the lop of the assembly to 
check for square (Photo 16). Adjust 
the clamps, if necessai^, until the di- 
agonal measurements are the same. 
Let the glue dry ovemighL before re- 
movingthe clamps . 




Rip the comer blocks to width from 
’ft-in. -thick stock. Use a miterbox Lo 
cut the 45 c angles on the block ends. 
With the drill press and a V^-in.-dk. 
hit. bore and countersink pilot holes in 
each block. If you don’t have a drill 
press, use a portable drill to bore the 
hole, aligning the bit with a sliding 
bevel gauge, 

Press the blocks against the apron 
and poke a brad awl through the holes 
you just bored to mark the location of 
the pilot holes in the aprons. Bore the 
angled pilot holes into the aprons, be- 
ing careful not to break out the other 
side. Mark the drill bit with a piece of 
masking tape or use a stop collar to 
mark the hole depth. 

Install blocks at each apron corner 
with 114-in, -long No. 8 fh screws, 
holding the block flush to the bottom 
apron edges and below the groove 
(Photo 17). 




1 f Join two long assemblies with ihort 
aprons. Clamp atrnu the table i width and 
measure diagonally to check for square. 



U Screw the corner block flush to the bot- 
tom edge of aprons, fop of comer block 
should be below apron s button groove. 





her to apply the finish on both sides of 
the aprons and the tup. 

Let the finish dry overnight and re- 
peat the process for at least three or 
four coats. You can apply more coats, 
if you like, to achieve greater luster 
and a rich salin glow. When the final 
coat has dried at least 24 hours, buff it 
out with 4(0 steel wool or an extrafine 
Scotch hrite pad to remove dust nibs 
and even out the finish. 



Place the top upside down on a pad- 
ded surface and invert the base over it 
so there is equal overhang on all sides . 
Place the wood buttons around the 
aprons and bore the pilot holes in the 
top. Mark the bit wdth masking tape 
or use a stop collar to prevent it from 
breaking through the top. ALtaeh Lhe 
top with a 114-in. -Song No, 6 fh screw 
driven through each wood button 
(Photo 19). pm 



tl Cut the rabbet In a strip and mark the 
lines, across It for buttons. Crosscut the strip 
Into buttons with inker gauge on table taw. 



tf Invert the base raembjy on the top and 
measure for equal overhang. Then, slide but- 
tons Into grooves and screw Into the tap. 
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TO OL TEST 

NEW 

SCROLL SAW 



TEXT AND PHOTOS BY 
ROSARIO CAFOTOSTO, 
Contributing Editor 

F OR MANY YEARS, Dremel has 
been synonymous with quality iii 
compact tools. So I anticipated the 
fine results 1 received from using its 
new 16-in. scroll saw. 

The Dremel handled hardwoods 
and softwoods, up to 2 in. thick, with 
ease, A direct-drive l / lfJ -hp, hall- bear- 
ing motor powers the saw- arm 
through » : kt-in. blade stroke. At high 
speed, with a fine-tooth blade, it pro- 
duced remarkably smooth cuts. 

The saw's cutting speed is adjusted 
from fi£H) to 1730 strokes per minute 
by flipping the H JGHiLOW switch. Low 
speed proved ideal for cutting 
t hick alum inum and brass. 

The saw's dust blower is powered 
by the blade's reciprocating action. It 
keeps the cutting line clear, and the 
blade guard contains flying particles. 

Nicely built, the saw features a 
cast -aluminum table and frame sup- 
ported on a cast-iron bane. It weighs 




1 Blade tension is adjusted by turning the 
knob on the top frame. The Made guard plv- 
oti toqUe you aotra to the Made. 




♦ At high speed, a fine-tooth Made leaves 
smooth edges. The blade cub plywood with- 
out splintering along the kerfs edge. 




Dremel J I64n. scroll saw handle Intricate cats In WQOd. SOft metal and plastic 



>12 pounds anti runs with minimal vi- 
bration. It bolts to the benchtop or an 
accessory stand {about $10). 

The table tilts 45° left to permit 
bevel cuts, and It accepts stock up to 1 
in. thick at that angle. Its depth of cut, 
with the table perpendicular to the 
blade, is 2 in. The saw's throat capaci- 
ty is 1G in., but it accepts longer work- 
pieces with the blade installed 
sideways. The Dremel uses 5- in, -long 




2 Built-In gauge on top of hw helps to accu- 
rately attach the adapter! on the plain-end 
Made*. Hex wrench tightens the adapter!. 




S The Dremel saw cub up to 2 -In. -thick 
nock. Built-in blower, powered by saw's re- 
ciprocating motion, clears away sawdust. 



pin-end and plain-end blades, and it 
comes with a pair of adapters for the 
latter. A built-in gauge on the saw’s 
top helps you Lo attach adapters on 
the blade. 

The saw comes with 13 blades for 
woodworking or metalworking, two 
adapters, two hex wrenches and costs 
about $200 at hardware stores and 
home centers. Write Dremel, 4915 
gist SL. Racine, W1 53406-9939. ¥M 




S The 1 2-ln.-dla. table tilts 45“ left for bevel 
cutting. The owdff and the j-ucmow speed 
switches are next to Qath other. 




ft The blade li mounted sideways to taw 
long workpieces. Sturdy coratfucflon hdps 
the saw handle targe worhpteo. 



m 
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THE BETTER HOME 

INSTALLING 
A CLOSET 
LIGHT 



8Y MERLE H£NK£NIU5 
PM Illustrations 
by George Retseck 

I F YOUR HOME is one of the mil- 
lions with a shortage of closet light- 
ing, don’t despair. Installing a closet 
light is a simple task, requiring only 
the most baaicr electrical and house- 
hold tools, Expect to invest between 
$10 and $25 and a couple of hours of 
time. The easiest approach is to install 
a simple pull-chain-operated porce- 
lain fixture. But the installation we’ve 
illustrated here offers a more conve- 
nient switching option: a door-opcral- 



ed plunger switch. The plunger turns 
on the light automatically each time 
you open the door. 

Lighting options 

Before launching headlong into the 
project, be sure to check your local 
electrical codes. It’s a good bet that 
they will approximate National Elec- 
trical Code (NEC) standards which 
prohibit incandescent fixtures closer 
than 18 in. to clothing or other com- 
bustible items that are hanging or 
shelved. Also, an incandescent fix- 
ture must be placed at least 6 in. away 
from any wall. If installed on a wall, 
the fixture must be located directly 
above the doset door 

Locating a power source 

Finding a convenient source of power 
is always the first step in approaching 
any electrical retrofit job. Because 
general lighting circuits are not usual 
ly filled to capacity, a nearby hall light 
or an overhead room light — that’s ac- 



cessible from your attic — will often be 
your best source. 

Start by turning off the power to 
the circuit that serves the nearest 
overhead light. Then unscrew the fix- 
ture, pull it down and inspect the wir- 
ing inside the box. If there's only one 
cable coming into the box — each cable 
should have a white wire, a black wire 
and a bare ground wire — this box can- 
not be used as a power source for your 
new doset light. 

If you have two or more cables in 
the box, you can ass nine that power is 
available, (The only normal exception 
to this rule is if the light in question is 
the mid dl e light i n a J^eq Uence of three 
or more Lights, all of which are operat- 
ed by a single switch.) 

Cutting In the closet 
fixture box 

Once you've found convenient access 
to power at t he ceiling le vel , ! ay out an 
area within a joist cavity, then hold 
your new box against the ceiling 
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—within this area — and trace around 
it (Fig. 1). Then* using a drywall or 
keyhole saw, cut about V4 in. inside 
the line to accommodate Lhe new box 
flange (Fig. 2). 

We used what B ta commonly called a 
cut-in box for this job. It consists of a 
box with a L^shaped brac ket conneci- 



1 Locate a cavity between ceiling Joists 
and ftoid a cut-in box against the celling In 
this area. Trace around the box perimeter. 



ed to it. The sides of this bracket splay 
out, ami by squeezing these against 
the box, you can slide them through 
your ceiling opening (Fig. 3). Then 
the sides will snap out, above the 
drywall p and support the box. To se- 
cure the box, simply tighten the 
screws that hold the bracket. 




2 LJiing a drywall or keyhole saw. cut a 
hole In the celling material. Stay at least Y* 
In. Irulde the box flange outline . 




4 To Install, join grounds Join white leads 
from power and fixture, and divert black 
through switch to black fixture wire. 




4 Join new cable to power cable with 
whites together and blacks together. At- 
tach switch and fixture wires as before. 



Wiring the new fixture 

Start hy running a 14-gauge, 2-wire- 
with-ground- wire (14/2 W/G) cable 
between the existing box and the new 
box. Staple the cable to Lhe joists ev- 
ery 4 ft. and with in 8 in . of each box. 
Then, bring a second cable into the 
new box to serve as a switch leg. 

This wiring configuration requires 
that the black (hot) side of the incom- 
ing cable will be diverted through the 
switch. Start by stripping the sheath- 
ing from the cables. Then remove Vz 
in. of insulation from each wire. 
Mount the fixture bracket to the box 
and join all ground wires to the brack- 
et via an insulated pigtail lead. Follow 
by joining the white fixture lead to the 
white neutral wire from the incoming 
power cable, 

This will leave the black and white 
switch wires, the incoming hot wire 
and the black wire on the fixture to be 
connected. Join the black wire from 
the switch to Lhe black fixture lead. 
Then, join the black from the incom- 
ing power to the white switch wire 
(Fig. 4). As both switch leg wires are 
now considered hot, code the white 
wire black by wrapping it with a piece 
of black electrical tape. 

Accessing the hall fixture 

Return to your ex Sating fixture and 
once again make sure that the circuit 
power and the wall switch have been 
shut off. Unscrew any Wire-Nuts, 
making sure to note which wires were 
joined together. With the wires 
spread apart so they can't touch each 
other, turn on the power to the circuit 
and check for power at each cable 
(Fig. 5). Do this by touching the black 
wire in the cable with one probe of a 
voltage tester and the white wire in 
the same cable with the other tester 
probe. If the tester lights, power is 
present in the cable. This is the cable 




1 Plate plunger-switch bo* again* hinge 
tide doorjamb and doorstop. Trace around 
perimeter of box using sharp pencil, 





m compress oraocet ana pum oox into 
opening until bracket snaps past edge of 
drywall. Then tighten bracket screws. 




B Turn off powe r , remove fixt u re 
from box and separate wires. Use voltage 
tester to find Incoming power cable. 
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that you will use to serv iee your closet 
light. 

Turn off the power again. Then 
strip the sheathing and insulation 
from the closet light power cable. At- 
tach the ground to the other grounds 
and Lhe white and black wire* to tlm 
power wires in the box and to the oth- 
er wires that the power cable wires 
w r erc joined to originally. Reinstall 
the fixture (Fig. 6). 

Installing the switch leg 
and switch box 

To brings length of cable to the switch 
location, bore through the lop piste of 
the wall So that the drill bit enters the 
stud space next to the hinge aide of the 
doorjamb. Then, remove the door 
and set it aside. Outline the switch 
ho x— and covering plate for the 
switch itself — on the jamb (Fig. 7). 
More through the jamb— and the 
studs behind — only in the outlined 
area for the box (Fig. 8). 

Next, use a saw to square up the 
opening in the jamb to accept the 
switch box (Fig. 9). Then, press the 
switch box into the opening and check 
for proper fit. When satisfied, chisel 
out the trim plate area to a depth of 
in, so that the plate will fit flush 
with the jamb (Fig. 10). 

With the box opening made and the 
trim plate area recessed h drop a short 
length of chain through the hole bored 
in the top plate of the wall (Fig. 11). 
Clamp locking pliers onto the chain to 
keep it from falling completely into 
the wall Then, feed a short piece of 
hooked wire into the jamb opening 
and pull out the chain through the 
jamb (Fig. 12). Return to the attic and 
fasten the sw r itchdeg cable (already 
wired into the fixture) Lo the chain 
and return to the doorjamb and pull 
the chain and wire out through the 
jamb opening. 



Wiring the switch 

With the switch-leg cable stripped 
and ready, fasten it to the switch box 
with a standard cable connecter (Fig. 
18) and mount the box in the jamb 
opening. Then, connect the ground 
wire from the cable to the switch box 
with a grounding clip. Next, join the 




J Trace outline of witch cover plate on 
jamb. Bore bol es through Jamb to remove 
waste within box — not plate — out line. 




T O Us ing a sharp chisel, cut a I ong switch 
cover plate outline then remove the waste. 
Cut too depth of about J V IS Irt 



two switch leads to the switch-leg 
wires with Wire-Nuts (Fig, 14). Fi- 
nally, fold the wires into the box and 
screw the trim plate into it* recess. 
When you restore power to the hall 
light, replace the door and open it, 
your door-operated closet light 
should work as well. IM 




* Using a diywaJJ or keyhole saw, square 
the cut edges of the box recess. Test Fit box 
to make sure ft nts properly. 




1 1 To install switch cable, bore hole in 
wall top places and feed chain Into cavity. 
Locking pliers keep chain from falling. 




12 Fashion a hook on the end of a hanger 
wire, Chen use the wire to retrieve the 
chain from stud cavity behind the Jamb. 




11 Pull switch cable through stud cavity 
using chain. Then attach cable to switch 
box using standard cable connector. 




I# Attach switch bo* to Jamb, then con- 
nect leads from switch to cable wires using 
Wlrc-Nuts, Attach plate to switch box. 



S3 
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THE B ETTER HO ME 

HOMEOWNERS CLINIC 

BY NORMANBECKER. PE. Contributing Editor 



Con tem por ary 
Roof Vent 

[ juai moved into a contemporary one- 
fs&mily house that a sawtooth 
{half-gable) roof. Apparently my attic 
is inadequately ventilated because 
there is a mildew buildup on the un- 
derside of the roof deck. I want to in- 
crease the vent openings to my attic* 
Is there a vent that l can use which is 
similar to a rklgo vent fora gable roof? 

SANDRA LiHESON 
TOHONA, NY 

Ye3 t there is. As you know, a ridge 
vent is a low-profile vent installed at 
the ridge of a gable roof. It provides 
continuous ventilation for the area 
below the roof A ridge vent combined 
with soffit vents is a very effective wav 
to ventilate an attic or the area under 
the roof deck in houses with cathe - 
dral ceilings 

Two manufacturers who make 
vents for sawtooth -pea had roofs are: 
Air Vent, Inc., 4801 N. Prospect Rd„ 
Peoria Heights, IL 61 6 14 and 
Browning Metal Products Co„ P.O. 
Box 2405 1 Norcross* GA 3009 1 

As shown in the drawing, the vent 
allows warm moist air from inside to 
pass outside, but stops it from reenter- 
ing with a baffle. A fiberglass weath - 
er filler prevents rain and snow 
infiltration. You can write to the 
companies for product literature and 
to locate a distributor near you. 

Airbound -Waterlogged 

Our ranch house has an expanded sec- 
ond floor and is heated with a forced 
hui- water system* The system is con- 
trolled by a single heating zone with 
four piping circuits. For the most 
part, it works very efficiently, except 
for the second floor, I have been ad- 
vised that to improve the system, I 
need to periodically close the other 
three circuits and drain the air-en- 
trained water out of the pipes. 

Also, at least twice, the expansion 
tanka have filled with Water and 
caused Lhe relief valve on Lhe Imiler to 
go off, 1 have drained the tank, which 
appears to solve the problem, hut why 
does the expansion tank fill Up? 

Any suggestions will be appreciated. 

JOHN (jILMA SiTIN 
MOUNTAINSIDE, NJ I 




Ridge vent on a (om«mporafyf w?f peak en- 
sleteti Alt movement below the roof dec k . 



/ assume that your expansion tank is 
the conventional air-cushion type 
and not the diaphragm type. Ifso t the 
two problems you describe are inter* 
related and can probably be elimi- 
nated by installing an air-separator 
dip tube. The air you are purging 
from the second-floor heating pipe 
should he directed into the expansion 
tank to prevent waterlog. 

When boiler water is heated r dis- 
solved air is driven out and rises to 
the boiler's top. Some air passes into 
the connection to the expansion, tank- 
However , nu^st of it makes its way 
into the distribution supply piping. 
The air rises to the highest point , in 
your case the second-floor piping , 
eventually making it airbound . 

The boiler and distribution piping 
in a forced hot-water system arc com - 
pletely filled with water. The boiler 
water expands when heated r and the 
increased volume of water flows into 
the expansion tank „ where it dis- 
solves a smalt amount of air, Theon- 
off cycling of the boiler can eventually 
deplete the air in the expansion tank 
causing it to become waterlogged. 
This will occur if, not enough air is di- 
rected to the expansion tank from the 
boiler r A waterlogged expansion 
tank causes high pressure in the boil- 
er. When water pressure climbs over 



30 psi, Us relief valve discharges. 

The dip tube is a piping a rra nge - 
in cut connected to the boiler end of 
the distribution supply piping, It ex- 
tends into the boiler so that it is below 
the air bubbles that accumulate at 
the boiler's top. Heated water enters 
the lower end of the dip tube, mini* 
tnizing air accumulation in the dis- 
tribution piping. With a dip tube , the 
air that separates out from the heated 
water will remain at the boiler's top 
and also pass into the expansion 
tank , minimizing the possibility of 
waterlog. Plumbing and heating 
supply stores sell dip tubes, EM 



Safety Tip 

It's very important to periodically 
inspect the exhaust stack of an oif- 
or gai -fired water heal or, furnace 
or boiler to check that exhaust gas- 
es are pacing harmlessly up the 
chimney. Condensing flue gases 
produce corrosive adds which de- 
teriorate metal due pipe* (exhaust 
stacks). Deteriorated sections 
must be replaced because they al- 
low poisonous exhaust gases to 
seep into the house. 

AJ.su. exhaust gases can spill into 
the house from the bottom of the 
draft hood skirt. To cheek Tor this, 
hold a lit match at the bottom oft he 
draft hood skirl when the heater or 
furnace is firing, If the match flame 
is drawn toward the underside of 
the hood, the exhaust gases are 
discharging properly. However, if 
the flame is blown out, the exhaust 
gases are spilling into the house. If 
so, shut off the water heater or fur- 
nace. There is either an obstruc- 
tion in the chimney or an improper 
slope in the exhaust stack. 

Hot-Wired 

Here's a useful tip sent in from 
Victor Lingis of Reno, Nevada. 

To strip the insulation off twin- 
line TV antenna cable, heat the 
cable over a flame for l & to HU sec- 
onds. Slowly rotate the cable as 
you heat it, then wipe off the soft- 
ened insulation with a folded piece 
of paper towel, The copper wire 
will be left cleanly exposed. 



Do You Have a home-maintenano: 
ok REPAIR fXOULEWr 

-fust fifrA Nummn a£ou-f re. Svrul your qutatiwi to 
Hnmtowntr* Cltntc, Pupittar Mechanic* ,224 
Wr*tS7ih Si > New Ynr*. NY 10013. Whtk Utter* 

ni nfiut hr answrml i n tin j dua lip, prrrbUma vfgen - 
ifiW LrltrrnJ mU he dhctOMd in Ike ny/nnu? Fw 
rtfc&FV hoxtiv rt'putr aruJ muiritriuince hrtp, Phf ‘js 

llame Care Guide. $2.45 postpaid. Stfhd yaw «r- 
drrtgl to Popular , am W14. Radio City 

Station. New Yitrft.NY iOftil 
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TO OL TEST 

NEW 

PLANER/ 

MOLDER 

TEXT AND PHOTOS BY 
ROSARIO CAFQTOSTO, 
Contributing Editor 



T O tJKK Sears' new planer/molder 
is u> be impressed with the per- 
formance and features in this compact 
and moderately priced machine. 

Us dual-knife cuucrheacl is sup- 
ported from the side, allowing the G- 
in. -long lames to surface 1 2-in, -wide 
boards with a double pass. This also 
allow* you to cut moldings or rabbets 
around the stock's perimeter. The 
machine is powered by a 1 10-volt, 12- 
amp, 2-hp motor. It can thickness or 
edge plane stock from r V, ); m. if) 4% in., 

' taking up to V 16 -m, cuts pur pass. 

The disposable planer knives have a 
cut ting edge on both sides. When one 
edge dulls, flip them over. When both 
ed ges dul I , replace the pirir w it li a new 
set (about $101. Just screw in the self- 
aligning knives or molding cutlers. 
No adjustment is necessary. 

Adjust for stock thickness by turn- 





I The crank, foe positioning the cutterhead, 
and the pw.'dff switch are easily acces?lble 
from the machine ? feed side. 



4 Maiding cutters are substituted for the 
planet knives to 1 rape a boards edge. Mold 
mg? can alio be cut on the stock i face. 




Planef/mofder surf acet si oek up in 12 in, wide, planes edges and cuts maiding?. 



ing the hand crank cm the machine’s 
tap. One involution moves the cutting 
head 1 / L gj i rt- A chain -and -sprocket 
drive system powers the infeed and 
oiitfeed rollers which push the board 
past the L-ntters at a rate or 20 ft. per 
minute. WiLh a cutter head speed of 
about 6600 rpm p this results in 58 cuts 
to the inch and thus produces a very 
smooth surface. 




2 The A-ln.-wlde cutters cm surface 1 board? 
up to 12 in. wide. In two passes, trunk? to 
the unusual open-throat design. 




5 In two separate operation?, the pfiiner 
moFder cuts the rabbet and stupes the face 
of stock to make a picture frame molding. 



The Sears Craftsman Planer' 
Holder comes with stand, edge-plan- 
ing and edge-molding guides, and 
planer knives. Eighteen accessory 
molding cutlers are available. It’s 
sold at larger Sears nutlets and 
through the catalog for about $350, 
For more information, write Sears,. 
Dept. 703 PM, BSC4lM6.Sears Tow- 
er. Chicago. 1L 60684. m 




M Guide? bolted m the brdboard support 
stock for edge planing. The machine can 
edge plane stock upio4YpJn- wtrfe- 




4 Among the available cliIT cr? arc [top to 
bottom, left to right): picture frame, rabbet, 
clover, glue joint, three bead and planer. 
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THE BETTER HOME 

APPLIANCE 

CLINIC 

BY STEVE TOTH, 

Contributing Editor 

Belt Tightening 

1 have a portable Maytag Electric 
Dryer model No, KDE50, mial No, 
994UI8 DU, The bell on the drum 
broke. I got a new belt but could not 
get it on in its place. 1 tried every trick 
I could think of but nothing worked. 
Thi.s umL worked well until the belt 
broke. Any help you can give on how 
to solve this problem will be greatly 
appreciated. 

WILLIAM KAVANAtiH 
WHEATON, |L 

Disconnect the dryer from the power 
supply r Remove the exhaust duet 
work from the dryer ® back. Place on 
old blanket or drop cloth on the floor 
behind the dryer. Then p lay the dryer 
carefully on its buck on the cloth . 
This protects the dryer's finish and 
your floor. 

First, you need to remove the lower 
access panel, located near the bottom 
of the dryer front. Remove the two 
screws at the bottom of the panel, 
then lift up the panel and pull it away 
from the cabinet. 

Next, remove the two screws hold- 
ing the front trim strip to the cabinet. 
There is also double-faced tape on the 
strip's back, so be careful when re- 
moving the strip since it bends easily. 
Now , remove the screws under the Up 
at each lower corner of the front parr- 
el You need to reach un der the lip on 
the panel to locate the screws that go 
from the back into the front panel . 

Disconnect the wire harness cou- 
pier on the motor side of the dryer. 
Release the coupler by squeezing the 
plug then pulling the coupler apart , 
Now. remove the three screws at the 
top of the fron t pa nel. 

The next step is to core fully lift the 
front panel up and off the cabinet. 
You will see the drive motor on the 
left toward the back . In front of the 
motor, and to the right , is the idler 
pulley with bracket A spring kooks 
into the bracket and attaches to an L - 
shaped bracket on the base. 

Remove the spring from the idler 
pulley bracket. Place the new belt 
anmnd the drum, smooth side down , 
Then, slip the belt under the idler 
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SCREW 

BEHIMD 



MAMEFLAfE SCREWS 



Ta install a new drive beta on a 
portable dryer remove kwwer acress 
panel, dbconnect ham«5 coupler 
and remove front panel, Remove 
spring » release tension on idlw 
pulley- Instill new belt and turn 
drum to locate bell on drum. 




pulley . through the pulley bracket 
and over the motor pulley. Once the 
belt is in place on the motor pulley, re- 
eon nect the idler pu Hey spri ng to pro- 
vide tension on the belt . Then r turn 
the drum clockwise several times to 
properly locate the new belt on the 
drum . Reassemble the dryer and per- 
form □ test run on it. 

For additional information on 
your dryer , / suggest you purchase a 
service manual from the Maytag Co. 
The publication is Maytag part No. 
56148 . It costs $4 (including ship- 
ping and handling ). Write to May- 
cur, 240 Edward* St. SE, Cleveland, 
TN 37311 h Attn: Publication Dept. 

Don't Get Zapped 

I need to find a repair center for my 
Litton Solid State Microwave, model 
No. 420, rev, 500, serial No hp 7795, 
The oven is 8 years old, and f haven't 
used it in the past three years. Now 
that I want to use it p it won't turn on. 
Any help in solving this problem will 
be appreciated. 

DOROTHY BLASE 
WESTCHESTER, I J A 

Litton sold the microwave cooking 
division about a year ago to Micro ■ 
wave Products of America, Mem- 
phis. Tennessee. Contact them at 
P.O Rox 1976, Memphis, TN 38101 . 
To find out the name and address of 
your local authorized Litton servicer r 
write to the customer service division 
ai the above address. 

Microwave oven manufacturers 
advise ago msl do ■ it^yo u rself repai rs . 
These appliances contain high-volt- 
age components, and there is a dan- 
ger of electric shock if they are 
disassembled or reassembled incor- 



rectly. Microwave ovens should be 
serviced by a qualified technician. 

Broken Cook Surface 

l broke the left hand ceramic cooking 
surface on my Thermador electric 
stove tup, model No*TGT45 n serial 
No. 649 IBS, I would appreciate any 
help finding a new one 

WALTER CAL LEN 
LANCASTER. C A 

Unfortunately, the chances of find- 
ing □ replacement cooking surface 
are very slim. Thermador discontin- 
ued making the ceramic cooking sur- 
faces in 1982. They were custom 
made by Coming Glass, and neither 
Corning nor Thermador have any 
left in stock. The company is pre- 
pared, however t to put you in touch 
with a list of dealers > ft's a longshot, 
hut maybe a dealer somewhere has a 
ceramic cooktop in stock. Call the 
c ompany r s sates department at (. 213 ) 
563-1133, m 



Service Tip 

To help consumers make wheeled- 
w tofts when baying appliances, 
Maytag publishes a set of sis book- 
lets covering refrigerators, wash- 
ers, dryers and gas and electric 
ranges. Each hook costs 25 cents 
and the set, Si . 25. Write to Con- 
sume r In ft i rm ul ion . H 0 W -T< > Buy 
Booklet#. Dept. PM p Maytag Co. . 
Newton, LA 50208. 



im v'ijc have: an appliance froulem’ 

Jriiif tuik Sta# fl haul if Send your quantum, along 
with thr Tnitde { and aerial numbers. to A ppliance 
Clime, Papular Mechanic*, 224 Wrsl 57th St , 
iVffii Yrrfk, NY IOOI 9. While litters canrutf hean- 
HLyr/vri imfutifiiMUy, problems ofttenerai interest 
tAfill N 1 ihai'UA&id in the column ■ 
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First step in during any dogged drain h to try plunging. For best results, be sure to plug any 
secondary passageways—- l ike this tub overflow opening— wttfi a damp rag. 



THE BETTER HOME 

CLEARING 

CLOGGED 

DRAINS 



BV MERLE HENKENIUS 
PM llfustrations 
by George fietseck 

A CLOGGED or sluggish drain is 
not a major catastrophe, but it 
can be a real nuisance. Luckily, cor- 
recting a troublesome drain is a sim- 
ple matter, requiring only the most 
basic of household tools. 

As always , gaining access is half the 
battle. Because trap dogs are easier 
to dear than line clogs, and generally 
do not require trap or drain disassem- 
bly, you'll want to start with a plung- 
er, To avoid losing the force of the 
plunger through secondary passage- 
ways, always plug the sink's other 
compartment opening. 

Also, try for a good seal around the 
plunger cup on both the up and down 
strokes . A little petroleum jelly or liq- 
uid soap on the rim of the cup will im- 
prove the seal 

Secondly, try plunging with a little 
water in the basin. The water will 
help force the trap and will indicate 
when you've broken through. And fi- 
nally, follow any drain-cleaning pro- 
cedure by running very hot water 
down the drain for about 5 minutes. 

If plunging does not dear the block- 
age , you'll need to free the line with an 
inexpensive hand snake. While some 
source suggest snaking through the 
fixture drain, this is rarely a workable 
solution. Instead, take the time to 




1 To free sJnk drain, first remove trap in 
waste line with pJlen Beiurt to place buck- 
et under trap to tatoh waste water. 



level. To remove a trap, use adjust- 
able pliers or a pipe wench to loosen 
the slip nuts on the trap. Remember 
that the trap will contain water^ and 
additional water may be backed up in 
the line* so keep a bucket underneath 
the trap. Then loosen the nut that se- 
cures the trap arm to the drainage- 
line fitting (Fig. 1). 

With the trap off, feed the cable 
into the line and crank clockwise ( Fig. 
2), If you find brief stubborn resis- 
tance, the cable will have encountered 
a local clog, usually near a bend in the 




2 Once trap Is removed, push snake cable 
Into wane line and turn handte in dockwise 
direction until line is dear. 



pipe. Crank back and forth through 
the clog several times before retriev- 
ing the cable. If you find steady resis- 
tance throughout the length of the 
line^ move the cable back and forth— a 
foot or two at a time — until you've 
reached the stack connection. 

With the cable retrieved, reassem- 
ble the trap and flush the line with 
plenty of hot water. Often a snaked 
line will clog again w hen loosened de- 
bris collects at a bend in the line. If the 
water drains briefly, then backs up 
again, use a plunger to force the de- 




3 To remove half, of plunge a tub wim pop- 
up tripwafte nwhanlsnx gain access to drain 
fine by Kiting om pop-uparm, 
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bris. Keep plunging until the water 
flows freely. 

Clearing bathtub drains 

Before assuming a clogged drain line 
on a tub. look to the trip waste mecha- 
nism, Quite often, the mechanism will 
attract a hair dog or simply need ad- 
justment. Hair dogs arc almost a giv- 
en on pop-up-style drains. Begin by 
turning the control lever to the open 
position and grasping the plug. Slow- 




• To rtmwc hair. Or plunge a tub with a 
plunger-type trlpwane. gain actej* to drain 
line by removing cover screen. 



ly pull the plug and its trip lever out of 
the drain shoe (Fig. 3). If hair accu- 
mulation on the pop-up lever is the 
ruble m. you'll see it immediately, 
imply remove the hair. Then turn 
the control to the dosed position and 
feed the pop-up lever and plug back 
into the drain. 

Plunger-eLyle trip wastes seldom 
collect hair but if yours is plugged, 
simply remove the covering plate 
screw (Fig. 4), lift off the plate, dean 




1 To adjust plunger-type trlpwarte, first re- 
move It from overflow opening, then tight- 
en or loosen Jock nut to move II ft rod. 



off the hair and sludge, then reinstall 
the plate. 

A more likely problem is that the 
tripwaste mechanisms — on both 
plunger and pop-up styles— may need 
adjustment. In a plunger-style trip- 
waste, the rod will need to be short- 
ened to increase flow. With a pop-up- 
style median ism , t h e opposi Le is true. 
In any case, yon'll usually find one of 
two rod configurations: a locknut and 
threaded rod setup (Fig. 5), or aslot- 




* To adjust pop-up iripwagt*, first remove it 

from overflow opening, then loosen set- 
screw to free up lift red. Move rod » needed. 



Install AGenifi Garage Doer Opener, 
Andlfife Guarantee 
EMSoewIbliurDoot 
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ted strap and setscrew arrangement 
(Fig. 6). You'll simply loosen the lock- 
ing device and adjust the rod up or 
down, as needed. As a little adjust- 
ment goes a long way, make your 
changes in 14-in, increments. 

If the problem is not in the trip- 
waste, expect it either in the trap con- 
nected to the drain or in the waste line 
connected to that trap. As a trap clog 
is likely, plunging tb e drain is the sim- 
plest approach. Again, you'll have to 




I if drain requires plunging or making. Dot 
remove' cover plate on overflow opening. 
Plate li usually attached with twoKrewi- 



keep the pressure from escaping 
through the overflow'. With luck, you 
may be able to plug the overflow slots 
in the cover plate. If not, remove the 
cover plate (Fig. T) and puli out the 
trip waste mechanism (Fig, 8), Then, 
stuff a wet rag into the opening. 

If plunging the drain offers no solu- 
tion, you’ll need to use a snake. Unlike 
sink traps, most tub traps are inacces- 
sible and cannot be taken apart, so 
you'll have to w ork the cable from in- 




I With cover plate free, lift act trlpwaite 
mechanism. If plunging, cover overflow 
opening with damp rag, then work plunger. 



side the tub. But don't try working 
through the drain. The snake won't 
make it past the drain-shoe tee. In- 
stead remove the cover plate and 
tripwaste and insert the cable 
through the overflow tube (Fig, 9), 
Within 2 ft, of the overflow open- 
ing, you'll feel resistance at the trap. 
Slowly work the cable through the 
trap and crank into the drain line. 
From that point on, you'll work it just 
as you would in a sink line. M 




9 if snaking lx required, xHtie cable Into 
overflow owning and rum handle cfpek- 
wHe. Advance cable m nmttamy. 




* Easy Installation Fewer parts to assem- 
ble using a fully illustrated guide and easy- 
to- follow instructions. 

* Clean, Quiet and Simple Genie Direct 
Screw Drive means quieter operation and no 
chains to stretch or reset 

* Security Solid steel screw provides a 
positive security luck versus stack chain 
drive ^sterns. 

* Safe. UL listed with standard features 
such as automatic safety reverse if the door 
meets an obstruction or Ms to close within 
21 seconds of activation and compatibility 
with our exclusive Genie Safe -T- Beam ' 
non -contact reversing system. 

* Unbeatable Warranty Every Genie Screw 
Drive garage door opener is covered by our 
exclusive Genie Pro-Tech"’ Limited a 



Warranty, the best in the industry 
And our products are backed by the 
largest dealer network in the business. 

(feme Screw Drive openers. Take 
one home. Put it up. It won’t let 
you down - until you want it to. 

For the name of a nearby Genie 
dealer, call! -800- 6 7-GEN IE 
Getiit is « Stgiileied Trademark ul 
Genic M jjijlii'.tLn!in. Idc.. 

Akron. OK t4i]l-CU5£. 



Because Genre 
has the first complete 
line of Screw 1 Drive garage door 
openers for Do-It-Yourselfers. Genie Screw 
Drive openers have always set the standard 
for reliability security and convenience. But 
un til now. they wen: only available profes- 
sionally installed. 

Now thanks to our innovations in screw 
and rail engineering, Genie Screw Drive 
units can be easily transported and installed 
at home. 

Ail our Do-It-Yourself Screw Drive openers 
come with the features you want most. 

• Durability. The solid steel screw has the 
strength needed for years of trouble -free 
operation under any condition. 
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Sunny Side Up 

To lop off its power charge. Just hook a Skid 
cor dJ«j screwdriver or wrench to the pho- 
tovoltaic panel, Left In a sunny spot. It re- 
charges a completely drained tool In 10m 13 
hours. It stands upright or can stick to a win- 
dow with iti two suction cups, a s-ft-dcmg 
cord allows for flexible placement of the 
charging tool. Cost ts about S2Q at hardware 
stores and home centers, writ# to Sklr corp. r 
4200 W, Petmon Ave, r Chicago, IL 60646. 



Swirl Free 

Thfes random-orbit disc sander li designed ror 
quick swirl -free finish sanding on wood, 
metal or manmade composites. Its 2.7-amp 
motor drives a 5-ln.dla. pad at 6000 opm( or- 
bits per minute}. Us other features include 
ball -bearing construction, a I0-fl,-long pow- 
er cord, and a handle that mounts on the reft 
of right skfe. It uses adhesive-backed abra- 
sive discs and costs about 3205 at Industrial 
suppliers. Contact Porter Cable Corp., 
Youngs Crossing at Highway 45. PQ- Box 
2460, Jackson. TN 2B20Z-246& 



Power Hungry 

The Power Station shop system leu you expand your 
woodworking capability without buying individ- 
ually powered machines Its heart is a ^-hp motor 
on a 55-pocind steel stand | S2G0|. Motor speed Is 
dial-adjusted from 85 0 to 3850 rpm Accessories 
[hat mount on the stand Include a 4-ln.-wide 
jointer | 5369 1, an 1 1 -in band saw (shown, 

5400], a 20-in. scroll saw ( s45D|, a strip sander 
|$I9Q|L a belt sander ( S3?0 \ and flex-ihaft eabic 
and chuck \ S62p. Ft 's sold through Shopimith catalogs and out- 
lets, Write to Shopsrntth. 2 l Image Pr. Payton. OH 454 1 4, 



Dado Discs 

A standard tabfc saw or radlae-arm saw can 
cut '/r- In. -wide dadoes or rabbets In one pass 
with this accessory The two tapered die-cast 
metal washers and collar slip on to a saw s 
*.'V!n. arbor and cause the blade to wobble 
as It cuts- To adjust kerf width, you iwift the 
washers to line up ihei r tapers differently. 
The set fits up to 1b-hn.-dla e blades and costs 
S 14.45 postpaid from Woodcraft Supply, 2 W 
Wood County industrial Park P.O Box 1686, 
Parkersburg. WV 26 102 1 6B6- 



Mark And Measure 

Designed with portability In mlr>d F this kit In- 
cludes a tungsten-carbide scriber with mag- 
net Ic E Ip, a 0-1 -In. dial micrometer with an 
adjustment hex wrench, a 6- in. stainfess- 
steel rule In % 4 -iri- increments, and a re- 
Inforcrd-fibergfassO-^ln. dial gauge caliper. 
The kit cosh about 168 at hardware stores 
and home centers. Wr It e to General Hard- 
ware Manufacturing Co.. Inc., 80 White St.. 
Mew York. |\JY 10013. 






IMEW TOOLS 

MULTIPLE CHOICE 

Eleven tools for working wood, metai and even stone. 

BY ROY BERENDSGHN. Assistant Home and Shop Editor 



Tight-Spot Wrench 

The Sidewinder wrench works in areas 
too tight for other socket wrenches. 
Accordlng to its manufacturer, a 
twin of Us T-handle equals 
eight regular ratchet 
mobom.lt i de- 
signed to 

be durable with 
a duct He cast-iron head, 
a seam I ess steel tubing han- 
uuc. heat-treated steel gears and 
bronze bushings. The Sidewinder 
wrench corns In 'A4n.. V»-ln, and tt-lrv drive 
rizes that cost about S3d at amo parts and 
hardware stores. For more Information, 
write to Sidewinder Products Corp.. 2066 
Old Rocky Ridge Rtt. Birmingham, A*L3 52 16. 
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Lock up Electronically 




with a SAFE HOUSE® Home Security System 



Protect your property 
while you're away with an 
easy-to- install security 
system from Radio Shack. 

Introduced in 1979, our 
exclusive SAFE HOUSE 
brand has become a 
nationwide leader in home 
security, offering innovative 
features and high quality at 
affordable prices. 



Our top-of-the-line 
system, in foreground, 
guards four windows or 
doors and senses fire and 
smoke. It’s easily expanded 
with more sensors, sirens, 
strobe lights, even a 
telephone autocfialer— ail 
available at Radio Shack. 

Your cost for this quality 
system is low because 



Radio Shack offers it at a 
money-saving package 
price. Regular separate 
items $255.15. Save $33,20 
and start locking up your 
home electronically today for 
only 224.95 

rase l&l-Page Catalog! Write to: 
Radio Shack, Dept. 1Q8-04, 

300 One Tancty Center 
Fart Worth™ TX 78102 

f’rtfi jppks fli QirtKr&iwig Hrf o 5mck Ftnr « ana deafens 



(fSflSAFE HOUSE Exclusively at Radio /hack 

The Technology Store 

a division OF Tandy corporate 



HOME AMD SHOP 



JOURNAL 







Shorty 

Stanley say* its n cw saw, designed so fit in a 
Compnci EOdltHi*. cuts wood 30 percent fatt- 
er e ban conventional handsaw*, thanks to 
teeth With cutting faces on the front, back 
and top. The saw cuts on the push and pull 
strokes, Its 9 -point. IS- In. Fong blade Is se- 
cured to a hardwood handle. And, the han- 
dle ha® *35 and 90 angled edges to act as 
marking guides. Cost Is about S 1 5 at hard- 
ware store* and home centers, for more In- 
Form at tan, wrke to Stanley Works, New 
Britain CT 0*050, 



Ornamental Iron 

Hobbyists can make wrought-lron proj- 
ects with this kit It enables you to work 
'/f4n.-wlde ■ V^-fn.-thlek mild iteel 
strips without heating or welding. In it Is a 
punchJ'shear [rower Jelift a riveubend-Toil 
tool | upper right J. a scroll former fright of 
centerj. steel strips, project pattern?, Instruc- 
tlons and re fated hardware. The kit cost* 
Si 65, plus shipping. It s ava liable direct from 
brought Iron Handicrafts, T62Q 39th St 
N.W.. Rochester. MN 559D1 . 



Benchtop Plate Joiner 

Delta s, biscuit Joiner bolts to a benchtop Tor 
maximum stability Blade movement is foot 
pedal corrtrofPed. Powered try a 1 0-amp mo- 
tor, Its 6-Eooih carbide tip blade cuts up to 1 . 
In. deep and three depth stops match stand- 
ard biscuit ii«j. Stock rests on an if-in. 12- 



In, cast-aluminum table— that has 5 in- of 
vertical adjustment — or on the tilting sheet - 
metal fable- It tomes with a miter gauge and 
casts about S645 at hardware snores- Write 
Delia International IWschinery Carp., 246 Al- 
pha Or.. Pittsburgh. PA 1 5238. 



Curve Bore 

You can boro curved and straight line holes 
in wood to snake wiring with this new drill 
bit. According to the manuf acturer, in cutter 
head allows It to curve up to 4 5 from a 
straight line. The t-in. -long bit has a hex 
shank to prevent chuck slippage. And, It s 
sold in ? /*-ln. dia. and 1 1 vin.-dia- sires, for 
about SB and 59, at hardware stores and 
home centers. For more Information, write 
to Vermont American Tool Co.. F. O, Box 340. 
LJncoIntoa NC 23093 -0340. 



Safety Hammer Drill 

This r "Vln. rotary hammer drill stops if Its bit 
Jams. Tap speed is 1 400 rpm, and It delivers 
up to 6200 blows per minute. The hammer 
function can be disenga ged lor use a* a regu - 
Far drill, it weighs 5.5 pounds and is powered 
by a j-nmp. variable speed, reversing 
motor. It come* with a steel case, side 
handle, deplh gauge, dml shield and 
costs rtQ® at Industrial suppliers. Write 
AEG Power Tool Corp. s F.O. Box 6003, 
New London. CT 06320. PM 
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A NEW DECADE OF HIGH CONCEPT . 

. AND HIGH STYLE ON THE WATER 

— R-i » 

‘HOT! POWERBOATS: From the siick and quick" 

to' dedicated fishing machines • • - 

HOT! MOTORS: Big horsepqwer/big cubes, big 
• : . ' Lbang.forjiie buck* - 

HOT! GEAR: Super products and accessories 

.you can'bdo without 



pm phoTo gr sup Ganqv 
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Megapower, designer boats and super gear for the 1990s 



BY JOE 5KQRUFA. Boating/Outdoors Editor 



B i >AT DESIGNERS ARE taking it cue from the 
newly regenerated Rolling Stones: If you start 
me up, i'll neverstop* Like the celebrated rock- 
and-roll group, designers have recently broken free of 
restraints. High-concept bo&ts this year are every- 
where, frum new-wave speedsters with twin canopies 
ami molded arches to radical fishing machines with 3(iU' 
casting ducks and sunken scaling penis. 

The new Chris-Craft 177 bowrider, shown on this 
page, is a good example of breakthrough design. Its 
eyecatching exterior, which includes white-anodized 
windscreen supports and bow rails, is only the begin- 
ning. Equally inno vative is the self-contained bow seat- 
ing pod and engine compartment that sets a new stand- 
ard for insulation , noise damping and ventilation. 
Putting an unmistakable stamp on the Cundurre line 
from Cobalt h designer Peter Grunata. A reverse tran- 
som with rare molded character lines and indents high- 
lights the new Condurre 22T. And the helm station, 
with its leather padding anti well-conceived instrument 
display, would look at home in n Mercedes. 

Rut the name most synonymous with high-concept 
boats is West Coast designer Art Carlson. His new 33- 
footer from Clast run. with its softened contours, low 
stern wing and high-tech interior, vividly demonstrates 
Carlson's highly individualistic approach to boating 
Glastron makes it a true designer boat by labeling the 

*<■ IVHl niKJMtJinhlEELV ' 199! CflSGI^MOFOONflLAiriVBV 



model the dd t 'arisen Signature Series (CSS). 

Engines this year also exhibit imaginative design. 
No-knock electronic management was the first priority 
for OMC's new King Cobra 454, blit engineers also add- 
ed a helm/engine wiring harness, diagnostic plug-in re- 
ceptacle and shift center for adjusting counterrotation. 

The big engine news, however, is big engines. 1 n out- 
boards, the hot action is in 200-hp-plus motors and in 
sterlid rives a bigger big block — Chevy's 602 — debuts. 

Some boaters, noting the flood of recent high-tech ad- 
vancement* — from super sonar to handheld electronics 
— and high-concept designs, might be tempted to say 
the lime.'; are a changin'. But this is a sentiment from 
aunt her era. Tht- new decade has begun with a more ad- 
venturous, more Rolling Stones kind of spirit. One that 
pursues what it wants and swiftly embrace? chan pcs, 
that in many areas, are already here. m 

PM MOTO ar SKIP &V9CW 





Concept by thri^raftlabovel 
«-rfi£rfuU jei purity of \nap* in 

the graph Jo-free i?7 model. 
The Cl artTQn 33 Cartoon 
Signature Serin [Top right and 
far right] heaa the designer s 
"-^highly individual stamp and 
name. Engineer* considered 
the OWC King Cobra 454 fright] 
to be a blank sheet or p^per 
when they developed a big 
block engine for the ‘905, 
Numerous uaer-friendly 
impiovemenc were added. 
Note aid o influence on Cobalt 



Cnndurre 223 a s weN -conceived 



helm |far right j. 
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H/gh-contept boats, for every budget and special interest, challenge 
old conventions and create functional, new designs. 



BY JIM YOUNGS 



N EW decade. now 
image. Sts, what 
about the THfe? I fa 
difficult t u put a label on 
something yet to come T but a 
glimpse of this year’s new 
boats reveals builders aren't 
rasing into things. They Ye 
boldly reaching for now 
benchmarks in design, per- 
formance and versatility — 
really stylin ', as had dut k j s s ay. 
High-tech composites and 
rnshi- injection molding are 
swiftly moving m® boat con- 
struction, and other break- 
through techniques are 
poised to follow. Bui, if we 
had to pick one trend that 
stands- out among the resL p 
high-conc^pt styling would 
tup the list. 



Boat stylin' 

Taking plenty of cues from 
auto stylists, there seem to 
be mare designer boats iulrih 
fltlced for than at any 
time in recent memory* And 
l he new- Wave designs aren't 
limited to trendy, upscale 
sportboats. Concept by 
Chris-t'ntfL, for instance, 
concentrates on a new linn of 
flashy entry-level family run- 
abouts, and Glas ton's Carl- 
son Signature Scries* de- 
signed by An Carton, begins 
with an affordable IB- footer. 

E ven traditional fishing 
boats aren’t immune to radi- 
cal design, anil since this is 
historically a riow-tu-change 
segment of the marked let’s 
look at iL first. 

Striper fishermen, who 
battle behemoths up tn m 
pounds, can get real busy at 
times. They require a spurt - 
specific lay i mt, which is whet 
they get w ith Croat! In nr Y 
new V2Q0 Striper, 



To maximize cockpit room* 
the 20-ft. J- in. -long, 8-fl.- 
wide boat isequipped with an 
outboard bracket that moves 
the twin engines away from 
valuable interior spate. To 



maximize lighting room, the 
deck is configured with a cen- 
ter console and leaning post. 
There's also a raised how 
platform with cant mg chair. 

Tn make it a freshwater 



suit water machine (striper* 
are found in both), the boat 
has u we I deri -aluminum* 
deep-V hull. Other feature* 
include filtration system fur 
haitwells, cockpit wash- 



's* 
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WELLCRAFT 
20 EXCAL1BUR 



down, hirnini tup. foul- 
weather curtain and spray 
dodger. Price btlfi a fiSlt. 

Skeeter t rx iik ii punt Jt^tj i of 
faith when it chose in pursue 
the- walleye fishing scone. 
Skeeler'H background \s in 
bass boats, but some carry- 
over can be applied to the 
ilucpor-V, higher fre eboard 
walleye rigs, A forward cast- 
ing platform b ;i casein [joint. 
Other features on the 1 7-fi. 
2-in. fiberglass System W all- 
ey e- 13S include a side ron- 
sole, live we 11, bait well, hits 
of stowage and the ability to 



ham lie both a kicker engine 
and electric trailing muter on 
the tniM-sririi, plus ati elect ric 
pusi I inning mnlur cm t he 
buw. Re i ail price is 
Two bouts that lake oppeh 



site approaches to offshore 
angling this year Lire from 
Ooiiai and Sea lluy. The 
clean and simple Dnfizi IMS 
center console ls equipped 
with a 1 1 5-hp outboard,, It 



sports? a very affordable 
$l4 a !ti)5 price tag and crime*? 
with fn|i I -down splash iHumi, 
IgliHH'ouler seat* bait culling 
board* insulated fish box, 
forward casting platform h 
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COBALT 
CON0URRE 223 



LARSON 5ENZA 210LX 



SEA RAY 
LAGUNA 23 



St iiza IMiLX is 



rod racks under coamings, 
a ml. u big consult? that pro- 
vides plenty of stowage and 
room fnr' Installing the IllIvsi 
electronic gear. 

The second n £3 to worthy 
offshore boat is ci fully loader] 
Laguna 23 cudity from Sen 
Hay. This24-fl.-lnrsg r ^ft. (h 
in. -wide boat is loaded with 
uil the fushing go«>dies: two 
removable fish boxes* large 
I laitwell, rod holdenq cutting 
board, tackle storage, wash- 
down and transom doors* 
Relowdi-cks. there's rod 
storage, a comfy V-berthand 
space fora pur table head. 
Laguna lias a handsome pro- 
file and tiie look of a serious 
angling machine. Equipped 
with twin llo-hp mil hoards, 
the boat, is $2fl,lH)0- Buyers 
better beserioua. 

Eye on design 

Lung recugrnized as the quali- 
ty leafier in upscale family 

1 mats, Cobalt adds to its t r un- 
dum? series with a sleek new 
cuddy, the J£23- Typically de- 
luxe Cobalt touches on the 
22- ft. :{-i n. d ung h B*fl* 5-in.- 
wide boat Include aluminum 
dash fascia, V l>s > instru- 
ments, NatlLuleX vinyl uphul- 
stery soul, perhuptq ihc host 
fit noil finish in 1 he hujuniw. 
The base engine is a G.Tdiler 
MerCruiser, and suggested 
retail is $212*1 HK), 

Wtdlcraft ma.1 nUins its 
lead among high-perform- 
ance bouts with the intro- 
duction of its f si Linning JN 
Exealibur,. lieriiiniscent of 
the mLisdecurs of the lIMta, 
this boat exudes speed even 
w her 1 1 ief l ti i the c 1 1 ick . I ts sti ■ 
letto lines feature twin-cowl 
windscreens Lhal sweep back 
to u pair of bucket seats in a 
sculpted cockpit with deeply 
cut jump seats around an up- 
holster h I engine bnx< 

The K xculibur’s novel 
command center is tucked 
imder a fighterplane-styk- 
canopy. Stylish recessed 
vents anil an integrated 
swim platform round out the 
exterior lines. This racy 
Wtdlcraft is about $2^0110, 
depending on engine. 

The new Larson »Sert?ui 

2 in LX leal ares an equally 
Lin usual design* A set of 
mold Eid steps pulls out from 



the dash to provide access to 
a self-contained open bow, 
but unlike most bow-riders, 
tikis one lias a small cuddy be- 
low decks. The instrument 
panel is a handsome integrat- 
ed UTTungejnenL and the hull 
is a well -behaved Delta Conic 
design. The Seufca measures 
20 ft. |0 in. overall with anH- 
fL beam, Equipped with a 
fj. 0-1 it or MerCruiser, 1 he 



Hounding out our high- 
concept boat showcase is the 
Bay liner 2[)7tK‘upri, an err 
try- level craft powered by 
US Marine's innovative L- 
Drive 1 . Thanks to the space- 
saving L- Drive, which is 
basically a 2 -cycle outboard 
muled to a sLerndrive-like 
unit, the Capri (SllL Jti5) 
gmns additional room where 



il counts — in the cockpit. 
There is a full hcnch seat 
across the stein, arn I plenty of 
legruum overall 
The sli]3|iery-looktiig 2070 
—ail rounded contours and 
fluid lines— represents a 
complete redesign of Ray- 
hnerV extensive Capri line. 
Bill this is the year of rede- 
sign. Who said looks aren't 
everything? IM 
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SHAPE UP AND SHIP OUT. 



Put your boat in tip-top shape with the 
Liquid Glass Total Appearance System. 

Your boat deserves a touch of 'Glass. Fiberglass, sealed wood 
or aluminum that gleams with a glass-like, satin-smooth glow 
Vinyl and leather that's lustrous and soft to the touch, yet 
protected against moisture, heat and decay. 

Now the Liquid Glass System makes rl easy. Thanks to a 
startling new breakthrough in marine appearance chemical 
technology, it takes just minutes to make your craft SHINY, 
SLICK and virtually impenetrable to the elements. 

Start with Pro- Cleaner to remove minor scratches, dulling salt 
water haze and oxidation-wilhoul harming, dulling, or remov- 
ing the gel coat. 



fight moisture and sun Their Mink Oil ingredients rejuvenate old. 
weathered and Outlie vinyl, rubber and leather surfaces, making 
them soft, supple and pliable again. Connoisseur's Choice leaves 
a Super slick, shiny surface which repels din. grime and water 
damage. Try the G.C, duo on limshed wood surfaces, too 1 

tn between Liquid Glass and Connoisseur's Choice applications, 
use our specially formulated Wash Concentrate to restore the 
Sparkling clean finish. W.c. cleans without dulling surfaces with a 
hazy film ihe way abrasive and alkaline-based cleaners do, and il 
gives the added benefit of extra protection against acid rain 
damage. 

Chemical cross-linking is the key to the effectiveness of the 
Liquid Glass Total Appearance System. Each highly -refined 
product in the system bonds with Ihe next for maximum protec- 
tion and beauty. No other appearance system works as well. 

We do not private label or manufacture an "Advanced" 
version of any of our products. Never have, never will! In 
fact, once you experience a touch of 'Glass** 1 , you'll never 
settle for less. 

Call now, toll free: 1 •300-548-5307 
for Ihe name of your neanesl 
Liquid Glass Products Distributor. 

In N.J.. call (201) 387-6755. 

Circle 348 tor reader service 

LIQUID GLASS EtfTER PRISES, INC, 

P.O, BOX 1170. TeansCK. NJ 07666 USA 





Next, apply Liquid Glass Polish 'Finish to create a super slick, 
mirror shiny surface. Liquid Glass retards algae growth and 

pilling on bright work, 
m protects again si acid rain 
damage and cuts down 
on skin friclion, while 
providing maximum 
proteclign and beauty. 



Apply our Connoisseur's 
Choice' Cleaner and 
Protectant products to 
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YEAR OF THE 

MEGAMOTOR 

Outboard and sterndrive engines follow the big-bang theory for 1 990- 
bigger cubes, bigger horsepower, bigger punch. 



OIVIC KING COBRA VERTICAL DRIVE 



HIGH- 
CAPACITY 
LMCRNT .. 



iHAREDLQAD 
GEAR DESIGN 



CFAJe-pRJVEN- 

U/ATgff PUMP 



- PROP- HUB 
COOLING LINE 




ENLARGED-DIAMETER 
VEftf ICAL OftlVE&HAPI 



STREAMLINED 
LOWES GEA*CA5E - 



CENTRIFUGAL OIL 
CIRCULATING PUMP 



FORGED GEARS 



OMC'S Dig sterndrive incarnat I on 
tor the 90i r the King Cobra, uses 
ti vertical drive featuring a cone 
dutch, ihared-Joad gear design 
and b«T«J-uj> shafts. 



£25 EFI. with ll micrucmfl- 



B Y TIM 8ANSE 

I F YOU AGREE with 
the philosophy that no 
amount of horsepower is 
too excess! v o H t h on t he latest 
round in Lho man no power 
warn will likely get your 
motor running. 

The 200- hp- pi us outboard 
category, once relatively 
jwaceful, him became a hotly 
contested battlefield. Su- 
zuki, Yamaha and Mercury 
join a megapower skirmish 
that was formerly dominated 
byQMC, 

Stemd rives have also in- 
creased their firepower this 
year. OMC Cobra and Volvo 
Penta introduced new 454* 
ciL-im VSrt and toughened up 
lower-unit shafts, bearings 
and geareets to withstand 
the punishment of increased 
big-Work torque. 

Rut the mightiest V-bloek 
mari nidations this year be- 
long to Crusader and Mer- 
C miser. Roth builders are 
taking advantage of the 
introduction nf a new Chevy 
block that displaces a whop- 
ping 502 cu. in. sseeadeserijf- 
tion in “Big- Block's Big 
Bruther: The Chevy 002" on 
page 103j. 

Big outboards 

Back in 1^52, w r hen Mercury 
shattered the bH)-horsepow- 
er barrier, there w as some 
feeling Lhat power wms be- 
coming too excessive. In 
truth, it was just the start of 
the mega power trend, and 
outboards have become 
steadily more muscular. 

Interestingly, this year's 
news about big motors isn't 
confined to raw power. 
Equally important is the fact 
that the new powerplants are 
extremely sophisticated 
creature h. Suzukfs new? YE 



puter management system, 
is a classic example. 

The XT sheet tells us that 
1 his motor has electronic fuel 
injection and cranks out an 
impressive 225 hp. But the 
real story is in the engine's 
exotic composite pistons and 
cylinder walls. 



The 225 EFI is fitted with 
ceramic and aluminum pis- 
tons that retain heat more 
efficiently than conventional 
pistons. The mure heat avail- 
able to expand against the 
piston dome in the combus- 
tion chamber and accelerate 
it down the cylinder bun.% t be 
more power generated at t he 



erankshafL,. To counteract 
potential damage resulting 
from improved heat reten- 
tion, the cylinder walls are 
impregnated with burem tu 
toughen up the bore. 

Yamaha also takes the 
megamotor concept a few 
notches further with the in- 
troduction of its new 250-hp 
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Punch the throttle and a Merc 
puts wings on your spirit. Prop 
bites. Bows up. Boat son 

E lane. The wind rakes your 
air and pulls a grin across 
every face in the family. 

This is what a Mercury 
outboard is made for. 

The pure, elemental pleasure 
of crossing water full out, And 
of knowing the power that 
moves you will keep things 
simple and problem free. 



TRUST YOUR FUN TO 
THE HIGHEST TECH. 

Only Mere 100 and 1 15 hp 
motors, for example, hurl your 
runabout across tne water With 
four-cylinder muscle, then cut 
back automatically to two 
cylinders for smooth slow' 
trolling and fuel efficiency. 

Ana only Merc makes out- 
boards withXK360, the most 
corrosion-resistant aluminum 



I 

available. That's why Mere 
offers the only 3 -year limited 
warranty' agalnstcorrosion 
failure in fresh or salt water 
From easy starting to sate 
returns, nobody engineers 
more fun into your time on the 
water than Mercury. 

So before you take off, see 
your Mercury' dealer. .And make 
sure you’re " 
running with 
black in back. 



OUTBOARDS 



V* 







The i5D-horwf Yamaha V76X 
| left I features an offset uank 
fabnveftn adjust to Jb Vanda 
CfQii- induct ion iystem f taeJaw| 
wFtr> six carburetors. 



i. 



VOLVO PENTA 740/DP 

Vofvn Penta enten the big league? wttfi te 
firti 454 -cil -in. sremdrive. reari of 
development wtm imo mating engine wiin 
unique Duoprop system, which spins 
counterrotat ing slatnieEs-^eeJ props for the 
first time. Note huge muffler that enables quiet 
and efficient venting through i ransom. 



High-tech block 

Ever since Mercury cracked 
the HKl-hpmark, the Black 
Max family of motors has 
grown like it's been force-fed 
anabolic steroids. If GMC'g 
bigilOO-hp Vtt* introduced 
several years ago* is the An- 
dre The Giant of outboards, 
then Merc's ni 1 ^ H. 4- 1 iter 
Z7&- horse is the Hulk Hogan. 

Although the big VO is 
equipped with variable-ratio 
oil injection and an ovnrrev 
limiter, given today’s level of 
refinement, Merc h approach 
Lh more basic than super- 
sophisticated 



V70X and, like the lup-nf- 
the-line Suzuki, heud- snap- 
ping power 1,-1 only the 
beginni ng of its a 11 u re . 

The V in the V76X, for ex- 
ample. measures a slim 7b ", 
e nablin gilt u cui a i hi iro w hi ■ 
mure aerodynami cully effi- 
cient profile than convention- 
al im Vs. And the X stands 



for u li-carb cross-induction 
system t h:it doesn't quite 
qualify as fuel injection in the 
purest sense, but is barely a 
rung down the ladder. 

As applied to the V7liX , 
the term cross induction re- 
fers la the fuel air pathway 
thii? actually describes a 
straight line from curb 



throat, to intake runner, to 
combustion chamber. U 
qualifies as cross induction 
by virtue of the fad that the 
left, bank of runners crosses 
over the right bunk of run- 
ners in an X paLLem. Hut se- 
msmticH aside, the benefits 
are chokeles? starting and 
crisp throttle response. 



The heart oft he new unit is 
the block proper, which eh 
uast by Cos worth Ltd., of 
Formula ( )ne racing fame. 
Merc went to Great Britain- 
based Cos worth with a very 
complex aluminum cylinder- 
block design and asked the 
company to build a prerisiem- 
f Pfm * *' f ^ co 1 1 1 j/ftrj*' ? til J 
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Big-Block's Big Brother: The Chevy $02 



I ig-block engines 

> just got bigger Chevrolet 
raises the stakes in the latest 
round of the horsepower wars 
with its new 502-cu . -in. gas en- 
gine, designed specifically for 
ihe marine market. 

Since (he early 1970s. 
Chevy's ubiquitous 454 big- 
block has been the engine of 
choice for the muscle-boat 
and miniyacht crowd. In lact, 
according to GM executives, 
Chevy blocks, boih big and 
small, currently control about 
GO percent of all stemdnve ana 
inboard V block installations. 

But Ihrs is Ihe era of the 
mega motor and boaters are 
demanding more bang for the 
buck. Chevy's response? To 
develop a bigger, stronger , tor- 
quier brother 1o the 454. Intro- 
duced at Watkins Glen race 
track, in western New York. 
Ihe 502 is based an the heavy- 
duty Bow Tie block. To in- 
crease displacement, the 



thick-walled castings have 
been given a Siamese bore 
[from 4,25 in. to 4.47 in.}, and 
the result is a iunda men tally 
new piece of Iron featuring 
new tooling and forged parts 
Most internal parts are tak- 
en Irom Chevy's high-perform- 
ance catalog These include 



Chevy rates the engine a! 
390 horsepower and de- 
scribes the torque curve as 
" fat, " which means at least 
432 lb. -ft of its maximum 480 
lb. -ft. is available over a 3000- 
rpm-wideband. 

The lirsl company to mann- 
ize the 502 was Crusader, of 
Sterling Heights, Michigan. 
The Crusader 502. which is 

The new Godzilla of 
fterndrlvML Meres 
502 Magnum rates 
4 1 0 horsepower 
at prnp&mft. 




forged-aluminum pistons, 
forged- steel crankshaft. Mark 
IV high-performance cylinder 
head, 4-barrel carburetor 
(which accommodates either 
a Holley or Ouadrajot} and 
heavy -d uty drivel ram . 



configured as an inboard 
turns Out 355 hp at 4600 rpm. 
Compared to similar powered 
diesels, size is compact and 
we igh-t is a trim 1 155 pounds 

Mercury Marine was sec- 
ond to develop ihe Chevy 502 
unit tor the express cruiser and 

mimyacht set. the 8.2L Blue 
Water Inboard But more inter- 
estingly. Merc was lirsl wiLh a 
sterndrive version of the new 
btock, the 502 Magnum. 
Mated to a Bravo One out- 
drive, Merc's huge sterndnve 
will carry a brawny 4 1 0-horse- 
power rating. 

OMC is also working oh its 
version ol a 502 sterndrive, 
which is scheduled to debut 
later this year. The vertical 
drive component ol the 502 
sterndrive is already in place, 
ini reduced recently on ihe 
beefy King Cobra line. 

Look for muscle boats to 
pack more punch as the 502 
becomes the big-block ol 
choice lor the 1990s 
—JoBSkorupa 




At Chris-Craft, value is quality, 
dependability and versatility — 
all at an affordable price. 

This is the 196 Concept. Styled 
for the 90’s, this runabout takes 
family and friends out to ski, pic- 
nic, or just enjoy a day in the sun. 
Concepts am available in 3 dif- 
ferent models — from 17' to 19 J . 
Solid craftsmanship designed to 
fit your budget. 

When you own a Chris-Craft, 
you own a boat hacked by 11G years 
of boatbuilding excellence. And 
we beck your investment with a 
3 -year mechanical warranty and 
a 5-year extended hull warranty. 
That’s value. That's Chris-Craft 

Discover more good reasons Id 
make your next boat a Chris-Craft . 
Call 1-000-835-2246, ext, 500, 
or see ytmr nearest Chris-Craft 
dealer for full -color catalogs cover- 
ing our complete line of Sport- 
boais. Pishing Boats, Cruisers and 
Motor Yachts for 1990, 



ANOTHER 
GOOD REASON 
TO MAKE 
YOUR NEXT 
BOAT A 
CHRIS-CRAFT 



^ FIRST IN POWER BOATS it?* 

OhtOQC INC. A inhaidl6J>- of Outboard Min nr Corporal Ion 
chiia -Craft it a roffrtmHl nfChrls-Crafl End-, iurc 

ChnS-Cftift Bo 4[5, PG 00* 25032, BTBKfcnluii., FlrtricEn D-I2JM 






nuuU-t light wright* th in-wall 
c:i s i i pig w j t h in w pur ofti ty . 
The latter enables M#fc i o 
chrome plute the pisUm 
I h p i "i ■■ ■-" iunl ruhultn in a Black 
Max Lh tit pumps aluminum 
— it's tnugh mu I durable. 

MiiriiierV tup gun 1 a EUjO- 



hurst outboard* is practically 
a carbon copy uf the Merc 
275. It has the same block 
and cubes, but the difference 
mi output is in carbureLioh 
and exhaust tuning. 

Beefy stern drives 

LJMChsu had 7, Miter units 
in its aterndrive catalog fur 
years, but the builder decid- 
ed now was the time Lo re- 
design. The result is the 
walloping King Cobra. 
OMC T s big-block incarnation 
for the l%Ws t which is poised 
to link ii}! with Chevy's new 
ntri-eu, -in, eh jwerpbmt , 

In order tu withstand the 
crunching turc|tie mf Lhe 502 H 
the vertical drive nn the King 
Cobra has been reconfigured 
with beefed-up shafts and 
bearings, forged gears, cone 
clutch, gear-driven water 
pump and centriftigsd oil-rir- 
i r u lacing pump. 

Volvo Pentu didn't debut 
its first gas Duoprnp la pat- 
ented technology that refers 
In LWeJ E>rops mounted on 




rciuntermtaling shuHs on a 
single axis) until iPSli and 
then only with a E. 7-liter 
small block. It required a few 
more years nf R&lJ lu adapt 
tlufiprup tech to big-h|nck 
power. But the 454 -cil-itl 
7*10' DP has finally arrived 
and Volvo Penta is now a full- 
line slerndrivL - 1 player. 

Tu snmE. this round uf 



power wars signal* a return 
to the philosophy that bigger 
ss better. But many of the 
power increases arc the re- 
sult uf HophisUcatHl techno- 
logy — aluminum blocks, 
high-tech composites, elec- 
t rn nit K manage -ment— rathe r 
than increased cubes. To- 
day's engines are both bigger 
ami better. iW 



DON’T GET GROUNDED! 



* Fly 45 m.p.h. on an 
8 " cushion of Sir 

* Three hot -performance 
models lo choose from 

All wailing for you lo test -fly 
at your local 
SCAT Hovercraft dealer 
■ The world's only tour-season 
personal recreation vehicle 




GET SCAT HOVERCRAFT! 




CALL TOLL FREE 
FOR FURTHER DETAILS 
1-800-541-7220 
(305) 274-7228 
FA*: <305) 598-2033 
TELE*; 293994 
Fur I ft* dfltTtr iroancf you, Cftf; 

Dilffrr Inrittd 




Hovercraft 



• It's a Hovercraft 
And it's a SCAT 

Most of all. it's a BLAST 1 

• Do what you've always dreamed 
of doing: FLY 

• Over water. Over land. 

• Over ice or snow 

• Do it alone. 

• Do it with a trlend. 

But do it todayl 




iw 
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Afloat In The Wild Veit 

Buoyant Emoftt* makes Caiad's Neave$t th* flm U-5- Coast Guard- 
appraved type 111 vest in a wet -suit cut. Made erf neoprene, me vest 
comes In calm and styling hoi enough for any waterakler or 
personal watercraft user, Suggested retail Is 1 1 56. 



Fish Can Run, But Cant Hide 

When fish can't be found under your bast Coastal Navigators 
Scanning Sonar searches them out. Rotating transponder sweeps 
360 c and dewtlon angles to BO . Price Is ms for use with 
integrator fishf inders. Unit has plug-ln capability wtth foron-C, 



Remote-controlled underwater cameras, radical props, handheld electronics and 
the latest toys of summer make 1990 a great year for gear. 



BY JOHN WOOLDRIDGE 

G ET IN GEAR for the 1990s with electronics 
that put power in the palm of your hand or give 
you hands-off capability. Get wet or keep dry. 
Go underwater or stay afloat. Here's a look at 
high-tech equipment on the leading edge. 

Wrap your hand around the brainy KVH Dataseope, if 
you want quick location fixes for safe coastal piloting. If 
you don't want to use your hands. Freedom Troll controls 
gas motors by foot. 

Bombardier makes a splash with a new 3-person Sea- 
Doo. Pioneer, on the other hand, keeps tunes dry with its 
first marine audio line . 

The next best thing to being a submarine commander is 
controlling your own subsea robot equipped with a video 
camera. The remote-controlled Merlin system is ideal for 
both boat inspection and treasure hunting. 

And boating basics aren’t neglected either. Five-blade, 
stainless-steel props by Mercury Marine debut, and tide 
charts can now be programmed onto your wrist, thanks to 
Tide Watch. Gearing up never had it so good. m 



It's Gut Brains, 
Plus Good Looks 

K tnu gooct Determine course, compute 
distance and pinpoint portion whn tne KVH Datauope, * 12- 
ounce 5x3 0 navigational monocular, electronic rangefinder and 
fluxgaie compos* all In one. Price Is 5445 for the waterproof 
xnLnlcom outer. 



POPULAR MECHANFCSlFESflLTAAY 1990 



i 05 







Three- Doo 

Personal watercraft g^T jigger 
Ih It year Bombardier's 3 -person 
craft the Sea Dog GT \ 5 S 299 (, 
runs 34 mph caring three 
adults Power ii supplied by MO- 
re Roian Engine. 



Tidal Action 

Head time and tide on your wrist 
with the Tide Watch, which can 
store op to three yean of tide 
height and direction for any 
location. Watch j S69 95 | Is water 
resistant to 100 ft. and includes a 
digital dispray, alarm, countdown 
timer and day date display 




Dry Place For Water Music 

Keeping your tunes diy is what Pioneer 5 ftiauti-ea line i* all about. 
The NauElca line Includes, waterproof bubble cover [about 550| and 
choice of Maxxlai speaker systems | 5 1 50 to SJ00|. Moisture- 
proEecEed esrcuiEry and dorr oil vc-lrce tonsil utlsOrt are used, 



HfghFive Prop 

For head-snapping 
acceleration. Mercury Marine 
introduce* the HighFJve 5™ 
blade, itainleswteel prop. 
Props j $495 1 match Mercury 
and Mariner outboards and 
MerOuher Alpha One 
sfernd rives. 



Remote Sub 

Make a titanic discovery with Merlin H0V (Remotely 
Operated Vehicle (, which houses a iVC color video camera, 
it's equipped with power, lighting, buoyancy and maneuvering 
systems. High tech and high price— S990€ Made by Platinum Products. 



■ » 
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No One Combines Quality 
And 

Value Like Fisher. 



rial t/rifat ana tono-lastioD 

_ ___ deliHKQd only by lactwy-maiciiBd, factory- 
ui.nor enmfinemg — like a ttsbw* rtsiing bwi system. 

DefKttiaaio Mct»iv* or Mariner* ootboan}. for ptww yai can count on 
VotQffiiifc* etecfoc bblftngimt HiytHacd Bottom Line' fish finder Ccmntetf: 
access* ia&. PtusattelLDte custom teive-gn miter 
NathteB beats a Fisher tor meyitong you warn in a great fishing rig Firsi-to- 
ifelish perfonnance. Pnndass fisbaMity, Tough take-a-beaiing durability. No 
other boat in its class delivers more value for now harcFearral but* value 
tost lasts , year after year after year. 

Maybe tttt's why. when H comes to aluminum teats. Bill Dance fishes a Fisher. "They're 
Simply (he test boats ol then kind on the water:' Americas must famous professional 
angler and TV outdoore star. says. "No one builds a better aluminum fishing boat system 
than Fisher" 

Plus a Fisher is backed by the Fisher Systems dealer, committed to your Boating 
satisfaction. And Fisher's reclusive StatFb-StBffi™ warranty that includes a five-year 
hull warranty." 

Fisher offers 34 greai aluminum fishing boa! systems. All are completely equipped 
for the test in aflorrtaWe fishing Complete Fisher systems start al just $4,365* * 

Siva, you can buy a cheaper aluminum boat package. But fur a few dollars more 
you can run Number One. You deserve the best . Don't settle lor anything less . Fisher. 

For tree catalog and the dealer nearest you, write Fisher Marine. PO. Bo* 1256. 
West Paint. MS 39773-1256. 



MARSH HAWK 3V 
$8,503” 



Catch Fisher Marine and Kill Daece Outdoors on IKK Sport). SuroEiya t£ 2 ran Hf S30 PM 1ST. 

Oinpiei? tisurci Mtaft m&*rn m Fuw Systems toata " iMrteusf 4 mqpHtad rtfafl poce mctudmg ton mm, nails jccssswws tmw niHJing 
htghHi wgti rfJtockr Mwinmna, Pthc» speniliirdiims sjjtaed Sp wllhoul -tUie- 
C Bnjnirw4 Cct peril ion 1HQ Ml riuhei morac Furfur it ■ DfWHon al Mure or. PmrartKMl. A B^ifWKk Comport 



fiCffiL".. ISurill^HHi.rl £3 'iflLtW P^BlW 












iVou? that Pioneer makes 
Nautica marine stereo 
systems-anythingcan 
happen. 



When you ad d Nautico Pioneer 
Marine Products to your boat, the 
most amazing things can happen. 
First yciiir speakers may Iasi forever. 
Or close to itThats because Naulica 
speakers are water and corrosion- 
resistant Lo meet the harsh conditions 
of the marine environmenl. And 
while conventional tweeters fire 
outward, the Naulica tweeters fire 
inward to prevent direct Coolant of 
water that would damage a normal 
speaker, 

Second, you don't have lo worry 
about moisture or splashing water 



either because even with direct 
contact. Nautical specially designed 
mar i lie rover keeps your cassette 
deck dry. Am) wilh nur quiet-release 
AM/FM cassette deck, you ran ferry 
your stereo from your car lo your 
boat, and back again. 

Bui the must amazing thing of all 
is that now you can have Pioneer 
sound on the high seas. Which may 
be distracting when the big ones 
about lo lie reeled in- Bui what Ho 
you really want to do — catch a fish 
or catch a tune? 

For more information about the 
new line of Nauticft Pioneer Marine 
Products, call l 800-421-1404. 



I+H-M4" 

POVJEIEF^ MAF^NE PRtDOUCTS 

C/WW fWi w* mtn -i E/U Ihu., Limp Ifm m. CA 




Technicolor 

Sounder 

Sonar imaging takes a step 
forward wteh the ICR CeleM 
1 5499|l from Humminbird. of 
Eufsula, Alabama, which 
represents signal strengths In 
eight different colors- The unit 
Es -loaded with electronic 
features and Is only 2 A In. 
thick. 



Touchy Electronics 

New deprh'flsh sonar and Foran 
unit. by Impulse Technology, of 
Pittsburg, California, Is 
controlled by touchscreen 
technology. The Impulse System 
40*0 1 *23991 an expandable 
core unit, has a screen than 
essentially a control panel using 
Infrared beams to activate a 
multitude of function*. 



Point Arid 
Compute 

When position Is everything, 
nothing beats a digital compass 
with bearing memory- With 
Auioheim J Personal Compass 
point | £ 169}, press the button 
and a digital readout displays 
headi ng and bearing. 



Antitheft Lock 

Steep easier wifh Monarch s 
Stem Guard lock protecting 
your MerCrulicf stemdr Ive 
engine. The locking system, 
made by Monarch Moor Whips. 
Of Normandy Beach, New 
Jersey \ 5S9.9S io 569.9S |, is 
made of heavy-duty stainless- 
steel and locks onto drive-unit 
mounting stud. 



Spare Prop 

When your original prop is 
badly damaged. Prop Mate, by 
Heltlnga, Is an Inexpensive 
backup. The lightweight, 
polypropylene prop fits motors 
from 20 hp to 300 hp Prices 
range from *30 to *35. 
depending oh ii» 



Tough Lens 

" An idea whole time has 
come is the tough new lens by 
HummLnbird While not a 
separate product — H i standard 
on TCR depth uundcn — the 
Scratchguard Lem is so tough 
that steel wool won t scratch It 



EE5> MARINE ENGINE 

IIHMU UbUf Hull HlIM Itaiw' 11 
v&un UKilAHJC UM1 I ILL nrij 



Engine Blood Test 

Diagnose ypur engine s hidden 

problems using sp e c tromete r 
analysis. Draw oil from 
engine using the Marine 
Engine Blood T«t Kit. send 
It to a lab and receive a 
detailed computer analysis of 
its condition, Price k *21.95. 
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Line Snubbers 

Increase fine Itte wfth Une- 
Master Integrated Rubbers. 
Guardi boat lines against stress 
tawed by water motion, Une- 
MastefS mooring Compensators, 
by falcon-Fonheda. start m 
525 and have nylon Injection- 
molded locking elements 
vulcanized omo rubber bodies. 



Handheld Loran 

store up to 100 waypoints in 
ttie world' s first fiandheid 
loran. me Voyager SportNav, 
by Micrologic, of Chaowortfx 
CaJIfomla, In addition to 
position finding, this 
navigation computer | J5*5 1 
displays speed, direction and 
distance from destination. 

Dry Gear For 
Wet World 

Center<onsDte boats, dive boats 
and trailer able fishing boats of all 
kinds get wet and rarely contain 
true waterproof stowage. A new series of fftar ine hags by Eagtcm contain waterproof pouthe* that 
keep dothhng. documents and gear diy In all conditions. Bags are made of nyfon-relnforced P VC with 
high-frequency welded seams and double Vekro fasteners. Various sizes run from *66 to S20C, 






Introducing new ESCORT 




The new ESCORT; 

Incredible performance 

Ai (iincinnati Microwave, we've cnnllnucmsK - 
advanced the science of radar wnminR since we 
Lnlraiuced the urlgimd ESCORT in L97E. 

Fkrt -we've never stopped striving Eor another 
quantum leap. And now weYe found rt: HSP 
liiiitdlMt! i«hnulntfy 

DSP ts Distal Signal Processing a 
technology virtually unheard of in 

Tin /m rf ofEHEOffT. jOSF emufry 
if ibv aatiam Jit Mk: Jv M! 
ftttnspvfttrtt Ltipufck itflOJt 
mrUtufi i rrJhA H rm /tor MUl 



persons I electronics, but 
used in many sophisticated 
efeclrnnic dedc&. 

DSP is used by NASA tn create detailed .^ace 
pliotos (rnm blurry ima^-s. it s used by miltLin 
fiidiir for larger fwngnlUon, It's, used in deliver 
sharp imaflS fa) m medical scanner. And now 
were UHnu [ ) KP in find mhs ^Lj^naLs Leo weak 
id be detected by otMUJonal lafthrityff. 

How it works 

The new ESCORT s [15P circuitry sample m- 
coml riR radar stpak 5Q.H00 times a second, sJkiriR 
than Into discrete hits of Inismstloii. Ttib data Is 
l hen digitized and amtimnusfy analyzed by an 
Internal cuiEipter Tlte end rsuJl & incredible. 

Breaklhrnugh performance- 

SeW ESCCiHT provide an incredible Ln crease 
in satfirtiiy or brnli bands, tjuiie simpk. this 



means that Die new ESCORT picks up radar 
signals much fbrchu iwaylhan wer h eftae ptBsbJe. 

All llils In an mcredihh cum pad package, only 
V high and 5^ w wide The science of radar 
warning will nevier be Ebu same. 

Bad news for thieves: 

A nn i«uritv rviftm m tww E 5 CQP? inri SOLO 
rt rtHin of fil Eli ubb Cu anirnne bul Hit riglillijk 
if. Htrts'i Iwit It tf&rks hr.iuddl «nh +m mh* 
ratfnr itnlNGinr l» a [ini *tflc- 
trank 'Giqital K&r' ’ 
Ati-auK fl+fl Pf Ihq mimths, 
rfhir r*dtr 
^ 'k dfliflcmr'i 









ESCORT 

Ohio nsidens add 
J37TU sals ux 




Th? right stuff 

New EEiOOW mlSOlO hneal] of cJw a^uml 


r-l #L| EjLJ J j-ljdl L L j| jul 

i.itTyiniiig moiHirii 

Until [^- tj.i.ifiT jiiiil rt*m- v^rh 




ESCORT 

FWUMfr imimwo vener 


fealim wi jimaaH] with ESODRT and BlSlWffr 
y&riaWc cate auditt, with diSsmi loos far X and 


lealhw case, vbot dip. ^lrKtJiKld mount, and 
i^^ehenhlve wmi manoL DtfUtfl indude 




Prias SlIjKhUy 
higher in Canada 




K hanck Akrt bmp, entrant meter E>ark mode, 
and a Mute switch with a new Auto-Mute fundiiij 
A ItUterv-ftMT awi Utm SOtD nff if >iu Ri^fl to. 


powET conk (stntj^rt, coded, and direct wrrel, while 
SQLQ induds both liiluum uid alkaline 9 toJe 
hat ttfisi and a trawl cue 


> 
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Kart Ahoy 

You can take it with you with 
Kan Ahoy, a polypropylene 
basket and aluminum idle can. 
With a capacity of 2 cu. ft. of 
cargo and 1 00 pounds, Kart 
Ahoy r 550] hs i he rd-e^l aid rar 
loading trip boat and provides 
ideal sbip-lo- shore 
ifaniportatlqn. It features a 
stable 4-polm stance, me 
basket folds flat tor stowage 
and has an Interlocking design 
for more capacity. The company 
is based i n Clawwn, Michigan. 



Hands-Off Steering 

Gas outboards up to 1 5 
horsepower can now be lined 
with loot'Controlled steering. 

Freedom TroJI Too (about 
12?9J, by McDougaid 
Enterpriser of Corvallis. 
Oregon, gives fishermen hands.- 
off iTeerl ng far existing gas 
engines. Eetofrimended for 
boats 



Fuel -Flow Gauge 

Extend your range, run longer 
Of diag nose an ailing engine 
with Cfulsrmastet, by FFoScan, 
of Seattle, Washington, the 
Crulsemaiter tells you how 
myth fuel you re using and how 
fast you re using iL rt costs H25 
for a single gas installation unit. 








SOIjO: A ek-w kind of r.utir defector — 

No power cord 

If Tfcxiu int a Imndft trjuvkT sidicNn^ Nsween 

a* and using mwk m ifattni tite h you need 

cunjilrr will pro^pl vau In insert vour Digital Key mEci 
■ small jack an vihje d«laelar. tad lurn your ritEfttw 
orv few Wittier *i!i resar UilKk and m\\ bt taaft 
lur Iwn mart -nn-nl hs ill m-a Thnl's all Ilian li In it. 

Hawavar, Far LPmeD/ie who d-aetuT hive lilt ng-hl 
k«V lane r^rt mu iJigunnib *1 iDmilt Pipiral 

Ravil, rht radar daEaer&r tinplv w-nni work. And 
Ultra's jid raasDii lor a (fij-ai Ed iTeiI a dart: I c r F ha 
nan 'l sell it. Aji 6 il ■ ilflisn ESCORT er 501 Q n tvit 
EAEuirvnd l a us Idi urtnl, Ma ll irnmiiliaEilf com nc’ 

fui4 ’.i I yau hnvfl i ■4iDrfl«d Uie lh«Et ta i.j^- 

Dur mw Dipil □ I Kor wcuri It tfilam nil I hn la laa p- 
voui flaw ESCORT at 5DL0 iflart. 



and turn ie m ||s t|ui simple 

S 010 lIiplm 1 1 i its! a puw cwl Rtliari^r. cr 
atkJn hi p:u c lb mnarb^fc lists only 
_j u\ ilk- pumt id * ttfflHttftttl nuLET iJfI^.1i h - 
to a imdL SUIO nhn m 300 ' 

str^L" Q ViriE Ilchnsm bdtitry ler 80 ™ iL 

viuniinj jilkdine j 

I utumpnmiKetl pertirntiiuict- 
SfHJ.3 hra iht* scant uriming ts hue 

ted-wirming, i^ASSIHlirr, m Jii tVrm mii.iIN.t puRijip; 
1 :ihian k"H t JL'ft wijjllllit anil flv fU»i 
Antutlflllof ftlipt SI lEO nuiri- 

tniis hull (irli¥imnq?HftH its bill htflm iili 
Now v_Hf-peAVL-TLi:l SOUQ iems he rlr Iim tnLu 
tfctocur thji s iHfstir [on much mutt i 1 louse 



rJh. rth tt aiMTittmt nithi ii.-U.iTii 
pjftihlc. ftal fiuisr dflHKtt kra aJwn?5 heai lea 
dun iiicii lor fnndfpf; F nbl nra 

Rctduvionaqi uaivuikiicc 

Afitf vc m ii| d^iilijfimcut, wv'rt: LiitrcduLtn^ 

SOStJ, lit fes ttH-t nwufttJ sp rail 
i kkMiM' jua mi turn n cm i Hjr smi r nr H iui^liidd 

Hryri nE Dkip Ifiign 



I jLiurv Dim T i 

^iMiolysdf dinea frnm ourJxtfpn' mnxai jiilI vm 
ffwmiee yom suisMon U ww re nm compkl^v 
wttsM in >0 rvinm >mir judibt &5C u 

full r^JiiiJ Voucan'l lif* 1 
Tit mod uitMiiEftf rjehr In tin? unrid 
ore ccJy ,i idU-freccdl awm - . Cali lodav' 



Call Toll Free 1*800*5431608 

i Jt hum j iltt T ii^i j Wilis ( 




OrniaiiusH'^Tnnkr: 

CiElctnnatl .VlfcciDuw 

► Dqrt 

One Pliqii 

Cloemnati.Ohio i\2-^ 



Bin eawiflio 

SOLO 

H APAlRiClIVflt 



-SOfji] 

Ohio resltebikU 
SJi> sales ej\ 

Prices*- slightly 
lusher in Caiiada 
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UteJkman-sf zed Car^ 1 
Irmalh In ytmr car without 
wiring iiparkplugirrfMrt 
rale JL tt provides audible 
and visible reminders of 
service opcr ji tom *l*9t 
should be performed. 



CAR CARE 

Maintenance Minder 

A computerized service reminder you can take with you. 



different, service intervals. 

Replacing the two AA bat- 
teries that power Care Mate 
can he done without resetting 
the service interval, as the 
low-powET logic will run for 15 
seconds or so without batter- 
ies* Battery life should be at 
least a year, and a battery 
warning will sound while 
there's still plenty of tune. 

Unlike tilt fad^ry-mstalled 
service interval reminder sys- 
tems* you can take this? one 
with you. 

If you sell your vehicle, 
moving Care Mate is no more 
Complicated than resetting 
the mileage. Velcro tape is 
supplied to install the unit in a 
convenient place inside your 
vehicle. 

It s also much less expen- 
sive than the factory built-in 
units. 

The $-19. 0 5 Care Mate can 
be ordered from Care Mate, 
Dept. PM* I Ravnham ltd,, 
Glen Cove, NY 11542, or by 
callings {800) 451-2248 and the 
access code — 77822. Please al- 
low $3 for shipping and han- 
dling charges, EM 



P ROPER maintenance at 
the proper intervals 
is absolutely essential to 
preserving the function 
and value of your car 
or truck. In spite of 
the lengthening 
extended service 
intervals that auto- 
makers have been 
specifying in recent model 
years* there's plenty uf good 
reason to change your oil ev- 
ery 2000 or 3000 miles, as well 
as keep tabs on your oil and 
fluids and perform several 
other simple maintenance 
checks regularly. 

Since self-serve gas sta- 
tions have become popular, 
hoods are rarely opened in be- 
tween oil changes. E ven in so- 
called full-service stations the 
attendants need prodding be- 
fore they 1 !! get under the 
hood. It's altogether too easy 
for simple things like a loose 
radiator clamp or Sow nil level 
to go entirely unnoticed be- 
tween services. 

The traditional reminder 
for service intervals had been 
the sticker on the doorframe* 
one of the least-noticed main- 



tenance communications in 
the history of the automobile, 

A few automobiles^BM W, 
for example — now include 
automatic service reminders 
in their electronic bag of 
tricks. But if your car doesn't 
have such a device, it doesn't 
mean you have to rush out and 
buy a new BMW. Instead, 
there's Care Mate, an elec- 
tronic checkhsl/rernmder* to 
alert you to check oil* change 
oil, change sparkplugs, notate 
the tires, and so on — a total of 
29 routine maintenance opera- 
tions m ah. 

Simply program Care Mate 
with your estimated annual 
mileage. The bar graph on the 
panel will count down to the 



next recommended service in- 
terval. Then Care Mate will 
start beeping gently but insis- 
tently. The display will flash 
with a graphic reminder of the 
appropriate type of service 
needed- Obviously, you pmh- 
ably won’t want to puil into 
the next gas station you see to 
get this service performed, so 
pressing the mute button will 
silence the beeping— but the 
display wilt continue to flash 
a less obtrusive reminder. 
Once the service is per- 
formed, press the reset but- 
ton K and Care Msec will again 
display its countdown graph* 
renewing the original pro- 
gram, If you like, you can also 
re-program the computer for 
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M iTS 

SLIPPERIER 
THAN * 
TEFLON" 



WHY BUY A NEW CAR 
WHEN YOU DON'T HAVE TO? 



You've seen ihe price of now cars... they 
go up every yead Cam gel llimsiet . 
pficas get higher. M new saems lo end 
There are tola of reasons to keep that nba 
oar of yours on ihe road as tong as pos- 
sible. 

Now it's easy to make your engine run 
belter, last longer. Just addTUF OIL to 
the crankcase You don't have to shake 
the container or add an engine flush. Just 
pour It in and drive away. 

Your throttle will get silky smooth ... ac- 
celeration wil rn^prova One customer 
said his cat *take& oN like a scared rabbit** 

TUFGIL works wonde*s for all known en- 
gine oils. U s actual y slipperier than 
Tenons- (according to a lamous US 
ejowment laboratory.) 

You'd gel astonishingly last starts on 
odd mornings wiih both diesels and gas 
engines. The Canadian government 
iested HJFOIL at it's cold regions tab 
They showed 1 aster cranking and Sig- 
nificant Suet savings wish TUFOIL. 

I keep getting telephone calls from 
owners of very expensive German 
diesels wanting to buy stock in qlu com- 
pany. They say their diesels are ac- 
celerating like noshing they've ever seen 
belore One said he doesn't have to down 
shift any more on an annoying hill in hbs 
area 

Your car can have more power like 
that too 

What about additives that claim to be 
one time treatments that wilt last Ihe life of 
an engine? Weil, I've been fdlowing ihe 
acientiliq ikeieiure on lubrication lor e very 
tong time As far as I know, ihote fen'i a 
shred of scientific evidence lor such a 
claim. So don't believe it I 



USE Moil 
AND YOUR ENGINE 
WILL LAST... AND 
LAST... AND LAST! 




t*n«r Suiting 
'Mimi 
Nl"* LIU 
■Utaucm Fiictiof 
‘^UE Pew** 

*^l 'tndmg 
■PI Ql 



THY ONE e OZ BOTTLE OF TUFOIL 
FOR 30 DAYS OR 1000 MILES 
If you don't notice quieter^smoolher 
operation^ quicker starting, snappy ac- 
celeration. Just sand us proof cl purchase 
wiih a note describing the year and mafoe 
of your car .We'll refund your money inv 

mediatsiy- 

Sand for TUFOIL today and prove to 
yourself The amazing increase in your 
car's performance Fit pi the coupon 
roday or call TOLL-FREE any time, 24 
hours a day 



1 - 800 - 922 - 0075 . 

fin Hew Jersey. c*U M f- 075-0 f IP.) W 



/m Ay/ff WyWY «*/ 

tt—tt W 

Engines last longer with TUFOIL. Out 
1 976- 476 T -Bird b now at 1 90,000 miles 
and purring 

A bunch of customers' cars have now 
passed 250.000 miles 

Serial mmth$ ago, a nice man I'd 
never seen before walked into my office, 
big smile on his face, sat down and said, 
Would you believe 340,000 miles on a 
Tufoll engined Ha went on to rave about 
how well his engine has been running all 
these years. I couldn't gel a wad in 
edgewise. 

ll made me very proud. 

Recently, a truck driver called in with 
over 1 ,000,000 mUes on a dlesat using 

TUFOIL -WdwI 

A customer from Vermont added 10% 
TUFOIL to his sticky mechanical trans- 
mission, celled In and said he coufdnl 
believe ^.."Shifting is like slicing butter 
naw h “, he said. 

SAAB owners are writing letters praiang 
TUFOIL In lh©r 'NINES' magazine. They 
report spectacular improvements in their 
engines and transmissions! 

Don't I or get l TUFOIL Is the result of 
over 15 years of research and develop- 
ment, The O S government has 
awarded us 6 patents so far., so have 
Germany, England, France and Canada. 

Nq other luBncanl even camas dose. 

Ore customer pul it nicety when he said. 

*You can hear i you can feel HI - 

PS-Our loyal customers wrote this ed 
for us Us fun of their comments f 

-7U*jU( 



free Products cased on t uF QtL locnnolcgv ChsclTl^ 
one with Men ordsi or 2 bottles or a qusrr Ch*ck 2 tar each 
gallon miSsr. Values range ftw S3-SS To S&.S5- 



| □ TUFOIL Qun -Coal — Super rust inhibited, smooth action 
! D TUFOIL Oornpu Lutiin- yi«:irtily Tor cqrmpyJpr 

traction iwits 

j □ TuFOlL Ltghlnlng Grease — Easily shesreo grease taf 
instruments 

I □ TUFOIL Lubil-S — Ganoral purpose, household use 
lubricant 

I FREE brochures . . 

J □ OueatiOfl^ Answers about TUFOIL 

I □ "Fun with SupefcondvcTors'^woTe leading char fieirt 
tool 

, $*t H&5A Ehmti Iwr twcfmictl dri-Lllli. 

1 1tH.1HTind INI 

■ MUTFhWtrnlCi. lrt£. 

I FUHH- rtfiflfM Hi (LI Jb>WRi 

I PEruOn- irnq IU aiDrf^n- 
Hi ipf c Ml flFluvtPH] 

M V.5 Hfl LIM.M4 

I US- ^M1 No i T2i mr l 
* Lift PfetaniHg ini|M 

■ qdwUi " 



d Oi 




ruih my TUFOIL arden 
ome a o x. borne . . iresi one car lor 
Su 25 ip hi & $3.50 shipping and 
handling] See money Peels 
guarantee 

□ TWO & oi bottles treat two cart 

lot S25.DO (plus $4.00 shipping 
and handling) SAVE tS.Ofl 

□ ONE Quan bOfitl* Eroat 4 cars 

tar $34, M ijplus 14.00 shipping 
end handling) 

D ONE GALLON . Veal IB CATS I Cm 
§ 125,00 ifiFu&S6.00 shipping and 
handling} 

We ship wilhin days! 
'dwsrihaiar^twlStpncp BIG SAVINGS 



B Fluo ramies, Inc. pm- 2» 

103 Pleasant Avenue 
Upper Saddle River. N J. 07454 

My chKi or rmanrpi ordnf iar 1 tp Klwd 

C/Virrje my email carta 



P AmEipraii 

Cardttfr 

E*p Dtfa . 

Sig rifl^ F* 



U U4iitrCard D Vim 



c,^ 

Slow . 

IN J m-Hdarfi? add 4^ asia? tail 
CANADIAN DfiSTfleUTW 1 TO3 





HIGH-TECH PRUGBUnERS 

(Conlmtttdfrtim pa#e 52) 



"Buy No Outboard . . . 
Until You’ve Seen These 
Amazing Ultra-Lightweight 
Small Outboards!” 

“The amazing new line of tough- 
as -nails Cruise Yi Carry outboards 
are without question the lightest 
motors available today - . . weigh* 
ing in at 52% less then anything 
else in their class. Yet these gutsy 
little powerhouses easily match 
the competition for sheer horse- 
power performance. They’re un- 
believably easy to use, carry and 
store. 

What's more, the Cruise n Car- 
ry are priced up to hundreds of 
dollars less— giving you a Sur- 
prisingly affordable outboard no 
matter what your small -to -medium 
boating needs are! Plus, each 
model is packed with high-per- 
formance features usually found 
only on much larger and heavier 
motors. 

Free Information: Just write to: 
Cruise n Carry. 5595 E. 7th St., 
Suite 406- Dept. PM. Long Beach, 
CA 90304 and we’ll rush you a ton 
of FHEE material !" 




PROFESSIONAL QUALITY 
WEATHERSTATION 
NOW AFFORDABLE 
ENOUGH FOR HOME USE! 

thu-iww Wejfheffe wuht-r ^inn wk stale^- 
rrH-jn he< brtwlc^y fp give you full man i Iic-si a k i 
Nlfly aNn imzrerfiMyW pt. kf Wrolk-rPro 

nVfuiHt^ ,i wiVifHtT remote pne-i: man u-intf 

H^ntlJun v*TC r wind ipftfd Wlhar. etfffnjl 
a(Life pah?. rTmunEinfl hardwire! and 40' of cjbt’jB 
nr cm? it 791 

■ rt'-iis r> SPE-E Ll "WlNU cuS-t 

■TIwPiRATLItF ■WlMDCMILI 

*WINO DfRECIIDN -TIME 

■ TfcMPffiATLIRf HM.O BQjJjJ *ALTO SCAN 

■ftAJ M AL L iOPIJUNAL’- 1 - 1 YfAt WAEKAM 

* I A- D A Y p 40 N t V- EJ A ( K Cl'ARANTEE 



DIGITAR WEATHERPRO 

WEATHER STATION: ONLY 51 79! 
ORDER TODAY: 1 -800-678-3669. (*M 

M-F 7AM-SJU PM Fj.-ifl. Time 

fm M15-~ » MIC jrai VISA 

DIGITAR * 

UbS DlrtBLf) AVF. HAYWARD, CA ‘UW 



PM HOTLINES 

COMMUNICATE WITH US 

We’re trying our best to make it easier for you 
to communicate with us. Here are four ways you can do iL 



HOT LINE PHONE NUMBERS 



Sperai It^ephcmf nymt^s re*v jt PqpJL^ Mccmnci dflow you to caf ou kMdts dwedy and etn\ty Ttwy'r? kJ 
ace on Wed^saajrt foevn 3 ia& PM-fiSf AJI it** hTir&ul euA hami w fftne rumbew Me hjKi*vie 



home a shop 


H*v#fi WPJIran, jbwiflr'g. honw rpiroddingj 


(212|Z*5-753B 


Tmi Ktondr jiTrap dpugn. leak, 


ijiaiaens? 0 


Roy B*F«rtdK#hfl iMn-nirp making- and dpugnj 


(?I2| JA5-7S7Z 


electronic Si-photography 




flaptHnSwrlh, «Ata 


111^345-7981 


BOATING-'D ijtddohs 




Jot SlfgnipJ. i-fcw 


!2TZJ 245-75-^ 


AUTOMOTIVE 




Tony IwiA, HJibiff iritfwLJTi niOlcr^nil 


(2121 2&5-752CI 


Mhlr* ATJm |-n:hnc.% JincT br^gn. cw and mjni-rvncf f 


12} HM-T5J4 


SCliWCi/TECHNOLOOT 




Ab*SiA», fJllLF 


|2F2j34S-774 


GENERAL 




J» □IrfhJffl. 


(2I2»34Sh7S43 


BIN H«rtfDird. rTMn.igi'ig rdil-cf 


|2i2j2i a W>lrf 



READER SERVICE BUREAU 



Wr iwvr a Pejdri information Butuu Vui w DorfdlKxvr five flays j week dicing rryular fcu&irms hours Gm 
fifridr 1 Service flu ieau runritfr <s |2l2| b*9'ii2? Ft ebp can oui Reader Scfmr"i!kYF.H-u\ -yjj qu t of > ton. fa 
ir. 4 nrznarror:on bade issues, reprmis siAsci^uon inquire, plans odtenand io on fi will w in all now 



EiECTTO NIC MAIL 



You tan i can Ifie fM campucer any day berweer* 6 RM and B AM Icmlyj EiT The numb« ts \2 1 2) Once 




iNrA uic ■A-ill ijrl rin xJrniift^HirKiri ryml^i paHHWjd ITinr Allow Ihrm lo access. t J ie ^y>lem Simply ,-our 

coding ’rOi l Tw* , e 'rj 8 jkj jwf itv *mfl one bRcyj bn rtf N- 1 1. er& id tnr [Mod r*? 300 ct* 1 200 if vot/ic aitiny 

a sprciftc question allow a -wt* brione calling tuck lor Durarrswpr 



FAX MACHINE 



you can tn wnrren mail ca lts ■ r you r vivr Access no a f.is iFiarhm* Out L»x numbw is |7I 536-55i7 and **. 

avajMblc 24 hours a day. 
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ahead of the turret holds an operations 
room with nidarscoj>e» communieationfl 
gear, balloon monitoring instruments 
and a storm b-tope to help keep the bal- 
loon away from lightning. Staying at sea 
27 days at a time, the aerostat ships 
roam choke points between the United 
States and staging areas in South Amer- 
ka r passing off target information to 
interceptors through a computerized 
communications systam. 

The brunt of the interception duty ha±i 
been home by 110-Pt. cutters of the Is- 
land class, a new British-designed ves- 
sel that earned high marks from crew 
menders. Built at Lotlim&na's Bollinger 
shipyard, the cutters have aluminum 
superstructures and steel hulia. A pair 
of 2880-hp Paxman die-sels are good fur 
speeds up to 30 knots „ and a 9200- gallon 
fuel supply, along with reverse-osmosis 
w r ater makers, give 5-day endurance. 

Nearer to shore l the helicoplers and 
small high-speed boats of the Customs 
Service play a more important role. 
Thirteen 3-9-ft. catamarans of the Blue 
Thunder type are in service around 
southern Florida. Designed by famed 
race-boat innovator Don Aronow, their 
specially reinforced twin hulls allow 
them to handle 4- to 5-ft. chop with 
greater stability than conventional 
deep- V types. Twin Mercury Marine 
racing engines churn out enough power 
to keep up with the fastest smuggling 
crafty but are somewhat temperamental 
for day- in-day -nut patrol work (the boat 
we were aboard blew its transmission, 
and Customs men *poke of a voracious 
appeti te for expend ve parts). 

The darling of the Customs Service i& 
the formidable UH-ftJ Black Haw k heli- 
copter. Its 192-knot top speed and 900- 
mile range make it a match for most 
small, fixed-wing craft. And it carries a 
bust team of up to six men. Capable of 
fli ppmg a light plane with its do wn w ash, 
and carrying a million-candle power 
night sun and loud hailer, it's an intimi- 
dating machine, a fact for which the 
Customs air officers are grateful They 
remember a time when all they had 
were old Army Cobras carrying a bust 
crewofone h who had Lo jump out by 
himself and convince the smugglers to 
come along quietly; 

The progress since those early days, 
has obviously been dramatic, but it's in- 
teresting to note that not one among the 
people we met believed that stopping 
smugglers would solve our drug pro b- 
lem. Those who've tried know better 
than to think our borders can be sealed. 
A conviction that was echoed again and 
again, however, was that until a way is 
found to defeat the more insidious ene- 
my within, the drug war must continue 
along our borders- M 
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YOU CAN MAKE UP TO 




Dear Friend* 

I made J9.-H0Q in hnur*. Ym may do belter! 

My name k John 'W r*j*.h.| Noi teo long ago 3 wjtt Ikt 
broke, I was Sfl m debt The bank Tcipo^vwwd ray 
cut becun^ 1 I couldn't top up with the payment*. And 
one day (hf landlord gave me an eviction noi ice because 
I hadn'1 raid I he rent re>r Ihrec months. So had to 
move CRtl. My family and 3 staved at my causin'! place 
foe the rest of that month before 3 could manage to get 
aroLher aparemefn. Thai was very embarrassing. 

Things hase changed n-nw t own fou r home m 
Soul ton C'ulifWnEn. ["he onr I'm living m npw in 

BcvctIv Mills n worth more lhan one million dollan- I 
own several con, among them a brand new Mercedes 
avid a hnnkd new Cadillac- Right now. I have a 
million dollar line oF credil with the banks and have cer 
liflcuei nf depciiic at 3 [00.000 each in my bank in 
Beverly hlilE. 

Etesi pf all, 1 h^v? i no? io have fun. To be me. In do 
whin E warn. I wprk about 4 hour* a day* ihe rest of the 
day .Idol hrngt I hal please me bo me day* I go ’.wimm 
ing and sailing — shopping. OLher davs, 1 play racquet- 
ball nr aenni*. Sometimes, frankly. [ juti Lie nut under 
I he vun with a ^njd hook. 3 kiv* io take bong vacaiiuas. 
E jusl got bock Frum a I wo week vacation ijtm — Msul. 
Hawaii. 

I'm not really trying to impiessyou wLlh my wealth. 
All I'm irytisg lo dii here is to prove io ton I hat if ii 
wa^n‘i hev-uji ite pF iMlu m^ntv serrrei \ was Lucky enough 

10 Find ihai day. I Mill would H-hc hetn. poerf or may cw 
even bankrupt, Ii wa* only ihrough ihs^^unajang mrniey 
secret that E could pull myself out of defcM -and become 
wealthy. Who know* what would have happened In my 
family and me. 

Knowing about tlm ucrei changed my Life complete- 
ly. Ii brought m w^tlEh. happing, and mnsi 
i m purl a nl of all — pejtoe of Wind. This VfWl will 
change your life, loo! Ii will give you every Eli ins you 
need and wiE] solve all your money problems. Of course 
you don'i hate ip Lake my word for it. You can try it for 
yoursdf. To see ihm you try thjs secret. I'm willing to 
o?ve yr>ic SJCJ.Op m cavh- iE’m giving my addict m |he 

Bottom oF this page 1 I figuft, if E *p$nd S20.IX 1 . I set 
tour .menttLin. And you will prove ii lo yourself this 
jprM/sng rnL'ntcy stcrui will work For you, UH>! 

dr'hy. >ou nuty ask, am t willing Ilt \3Uui 2 ihii u. ! L’rfl 

with you? To make money i Hardly. First, I already 
have all [lie money and possession I'll ever herd, 
Second, my scctpI does nol involve any son oF compel i- 
lion whatsoever Third, noLhing h more satisfying, lo me 
Lhan sharing my sccrci only wiLh those who realise a 
golden mppftriuniit .uui get on it qukkly. 

Thit w^-rei i* iiicrfldjhly simple. .Anyone chji u« ii. 
You can pel stirlcd w jih practPculLy nu- trtdfWJf ' m all and 
iherirt ls almosl ;ero You don’i need vpeeuiJ I Riming 
or even a high school education. Ii doesn’l motEer how- 
yAutig or ulifyou &tt and ii will work for you m home or 
even wink you arc on vacation. 

l et me Iril more ab"3ur ihiic fhscmaijng miMtey 
makins wctcI; 

Wilh I hit wcrel Ihe rnerne^ can roll in Fail In s.,ime 
coses you may be able to cosh in liieratly overmglil If 
you ein ToElow drnpbe instructions vou can gel carted in 

11 viilfik af|crnm.?n jud ii h p>.n.sJhle to have spendable 
money in jrtuir hunds ih* t-fry tkJci; morning. In fact, this 
bust mipnl be the titles! ie^nt wjy io mkfce rmmey (hfll 
has eter been indented' 

This is a very safe w ay to gel eitna cash It it praditai ■ 
ly ri^k free. It is noi a dangerous gamble Eveiylhini. 
tc?u do hai fllf^dy b*en iKied and >-ou can gel siaried 
For less money than moil people spend for a night on 
the sown. 

One of lHc nicesi i In up abouL this whole idea is i hai 
ypu «n do it at honic in your spare lint You don’i 
need equipirirnt m an om«. Ii dtKSft'i nuuier wSwre 
you Live either. You «m use (hii Wrtt 10 make money if 
you live in a bm oly or on » f-y-nm Or anywhere in he- 
iw«n. A husband and wife team from New- Yofk u?»«l 
uly secret, worked al home in their spare lime, and 
i:udr V4J.LOO m flflf lw/. 

Ttlii i«rei is simple. Lt would be hard Eo make a 
misiake if you Incd- Y tyu don'i iiocd a college degree or 
even a high school edu^wiPP- All you need a liule 
common sense and Ihe abilily to Follow' timpfe. ekiy, 
srep-hy-saep insirudions. 1 persorudly knu^ u man Irom 
New Finland who used ihis secret and mode 11 million 
m jMjrr J jw. rjc 

You can use Ehis secret Ed make irirtpey no mailer ht>Mr 
old or how young you may be- There no phywCal 
labor involved and everything is so easy it can be done 



Here's what newspapers and mag.ii/ipi. 1 * 
art saying about this incredible secret: 

Tbr Wiihinglou Time?: 

Thf Rtnvtl Firxrd m Rirhfi is paved with uoltfrn iipi. 

%jIhkisI k ismirwr: 

Ju’iui Wr^hi hu uji exeellenl guide for aehieung 
weabh tn your spare 1 1 rut 

Euriwnf E Ipp'iirtunitir^: 

Tht ft i mlJi 1 Road ro ftrc^c.T is in invaluable guide 
f<ir Finding iDKfli in own hick yard. 

Ntwv Tribune: 

Wright^ malarial ii u MUST foe Linyone wb& 
come mp lilies mikmg it is nn uidEp^ndEui 
eaLrepreneur. 
bwccevl 

Jutui Wrighi bdievei in suceeiSs pure and; *impk. 

Wmn Makk^e DpfmrtBiuEhr 

John Wjjgb! has a rare gill For helping people w-iili 

rMi experience mak« tprv of moogy. H*'* ncade many 

people wealthy. 

raUfontl* Podtkd Wirit: 

. . The poliUn o( high 1 'iuance made =a^y 
The fulucjii: 

YouTl lirvv Th? flui'ui 1 ftiW to frrJin. [i\ TiSIecI 
wiih saluahk inlormation . only wish t r d knowii 
atKiui ii year^. ago! 
flutl h vhhhI t itiJMi New*; 

He does more than give genera 1 ! idcai. Hr gi^s. peupk 
j detaikd A to Z ptoiv eg make big money. 

tin Hrwii him: 

^'fight's fli.iiu , 1 ftoffl J tet Ri i hes lises un Hr itc HtFe 
LtMpfFerHngaei uncumplic-aLed path lo financial succesi 



whrther you’re i tKnlin or W yan 1 * * kn&w one 
woman who is over 65 and n making oil thr money tht 
needs with this seem. 

When you use this "wcrct id make money you never 
have iq try to convince anybody of anything This has 
ruLhing to do with dooMo-ooor selling, ielephO'iie 
anUdtation, real estate or anyihipgcLse Ihai involves per- 
sonal COULaCL. 

l-veryihmg aboui this idea is perrecily legal and 
honest- You will he proud of what you aie doing and 
you will be prcpvidbig a seiy valcLabte sendee. 

Ee will only Lake you iwo hours to team how- to ovc 
Lhis secret. After that everything is j I must automitk;- 
Afitr you g«i iAMitd you can probably do evcryihJng 
ihtu b ntrtmry in [luce htHits per week. 

PROOF 

l know you me skcplitP-l ThaL simply *hrv*a your 
good business sense. Weil, here is prudl Ftcmm j*eople 
■who have puL Lhu amazing sorrel mEo use and hive pjt- 
ien all fb t money ihey ever dcsited. Their initials have 
ton u'.lJ in Older io proaoci thrii privacy* but L have 
Full informalwm und ihe acLual proof oF ihdr success in 
my Riles. 

‘Mon Money Thu I Em Oramed' 

"All [ cu say — your plania giwf- r In just ft ^cek\ I 
look in u*£t ILQOjEXlD. More money than 1 cverdre-amed 
of making Ai ihi^ rase. 1 honestly bcLiEvt, I can make 

. million dcD^ per K<|< 

'SP^SOO Ip T4 HuunT 

"I didn't believe it whein ytm sJid ihe wret c^uM 
produce money Che nctf morning. Huy, w*j | wrong, 
and you were right! 3 pur-chawd your Royoi Rood io 
ftrtbcs. On the basis of your advice, ifl.bOU poured Ln, in 
Ieu Lhan 24 hours! John, your secret is incrediblel" 

J. X., Uffuna Hills, CA 
'Mp 4* SI5.UOU lit 1 MoalPs At 12" 

,J I witt nbk Ei> earn over SLJ,00Q wiih your pLan — in 
jusL the paK iwy mouthy. As a 22 year cA d girl, l n net 
chcN^ghl IhiC I’d cv*er be able lo mftke ai much rtioney, 
as fast as I’ve been able lo do. I really dd with id ehjtnk 
you, with all of my hears " 

Mi. E. L . , Los Angeles, CA 
Mi4r S12A,4NH Lb J Mnalhs" 

j "F*ot yeafi, I paiad up all ihe plans ihai promised to 
make me rich. Probably t mn lucky I did — bui 3 am 
even more Lucky dial f look the Lime Eo «nd for your 



material, ti ehaitged my uholc life. Thanks lo you. I 
made 5126,0(0 m 3 mumhi. ,, 

S. W., PlainHeld, IN 

‘M-dr Slitt.m Ln I Monfhs‘ 

"I never hdie^ed those hiochs stories. . .never believ- 
ed | would he uitt of Lhedn . . . usiji| your techniques, in 
iu *1 ^ monihs. I made over k203jQQO. . .made over 
130 r Gd0 more in ihe Ian 22 dnyi! Noi jtiat well prepared, 
hut simple, easy, fasr Junn, ihAnk you for ynur 
Royrf Rood to F^r- c „ ^ ArtR£t£ii CA 

■WJO.OW) In 5ii Mnniln' 

"['m amazed at my success! By using your ^acreL I 
made 3500.00Q in sis, months. That's more lhan twenty 
limes what I've made in any single year before" I’ve 
never made w much money in such short time with 
minimum eFForl. My whole life 1 filing, for ihLs 
amazing miracle! Thank you, lohn WnghE H 

R. S . Mclean, VA 

A* you can reil by now I hive comr aaos& something 
preny S»d- 1 beto-e I have discovered the Lweeie^t liitle 
money-making w^rri you could etei imagine. 
Renvemto — 1 guumnlFc it. 

Most liT i he Lime, it lakes big money io nuk mcmcy. 
ThH is an E^cfsiott- With ihis s^cteI you can start ui 
ytMLr jnar? lime with almost nothing. But of course, you 
don’i nave lo slarl small or Slav small. You can go as 
Fasi and as far as you wish. The vize of your pro-fus is 
totally up to you ] caa"L guaranEet how much von will 
make wish ihu rfciet hui fcan l«ll voli ihi^ — vd Far this 
amn/iftu riKiney prijdunrigi seem makes rhe profits from 
must olhcT ideav look like peanuti! 

Now a! last. I’ve cwipkEely efcpluniMi ihts 
remarkable secrel m a special money making plan, t udl 
ii "Tiic Royal Road Lo Rkhcn". 5omc call it a mirodc- 
You F U probably call it "The SecicL of Riches". You will 
karn everyihirig yc«i need li> kites* iaep-by-siep So you 
loo can pul thi^ amo/iug motley making Mrctet to work 
Tor you and make ill Ihe money yciu rimd. 

To prove Lhtv wvtet will w l,ve ill your Eiituiey pro- 
bfems, don’t send me any money, inylroii potftfair youi 
check For a monLh and a half from today- I guamnler 
noi to deposn it for 45 days. [ won't cosh your check For 
45 days before I know for sure this you are completely 
s«Eidwy wjih my mftienul- 

$20.00 FREEt 

There is euj way you can lose. You eithn soke all 
your ti!one> probLcniv *iih thib.secres 4 in Jiull Or 

you get your money frauk f?hi ■. 320.1IU tn cuiA KHL V.: 

Do you realize what Ihis meaju.^ You can put my rim- 
nlc secret Into use Be able to soke all your money pro- 
blems. And if Tor any reason whatsoever you are vu»L 
lO> £ :V sajisfted after uung the secrei For JO da vs, you 
mpy r^iiun epy maiefijl. Apd iheii I will npi only reiiirn 
y-miT original UNCASHED t'HECK., bul I will yJws 
send you an caViTI 120,00 cushurs e heck just Far gfving 
the ^ccrel an honest try according lo the simple LnHruc- 
lions 

1 GUARANTti; TT1 Wilh m? lirKHindilkin^ vu>rmU- 
Lee* there is absotiilel* SO HISR O N YOUR l i AHT - 

T o ordrr. stmnly wtLiu yivur name .m J iddrtis on a 
piece of paper- Enclose >ciur poslildied check w money 
order for 112. '93 and ^end iE to; 

JOHN WHISHT 

Ocean, Park Blvd. 

$4J||« SfifiS 

Sinla MOPICS . CA WAVS 

Bui rise supply of my molenal is timiifd. So umh 3 m 
your order iSluy while the supply lasts. 

If you wwh I o charge it lo your Visa or Ma-iEeiCiu d — 
be sutc lo infclude your account number ja d t^piraiion 
dale That's all there is to ii, 111 send you my m*ierial 
right away by ret urn -mail, along ^ith out uncondiLMinal 
guarantee. 



SWORN STATEMENT: 

lh As Mr. John Wnghl SacetiianEani, 1 certify I tun 
his assets esceed one million dallais.” 

Mark Dav^ 




C 1^0 JOHN WHISHT 





Okay, maybe you have a right to 
be upset with us. First, we cheated you out 
of an easy decision when buying a pickup. It 
used to be full-size or compact. Simple. 
Then we had to come along with the Dakota, 
the first mid-size, 

In time, we were forgiven for that moving 
violation because many of you found the 
Dakota to be not just a happy medium, but 
the perfect-size truck. 



again. 



You’d think we’d leave well enough alone. 
But, no. Here we are introducing the Dakota 
Club Cab. Pretty gutsy, huh? 

With its new extended cab, not only can 
this Dakota handle the payload of some full- 
size pickups, but the gear storage as well. 

Sony to do this to you again. 

But you know what they say: All's 
lair in love and Detroit 

The tough new spirit qf Dodge. 



Oadga 

Truck 




HurniLfrjy and in mtnctioni Qtpmr dealer Buckie up pnit^itiv. 

Thai's one m if tirat twn dani mns nmt 



Dakmn 4x2 Club Cab 
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RESEALING 
A LEAKY ENGINE 

BY PAUL STENQUIST; PM lustrations by Fred Wolff 



RIP, DRIP, drip, drip. Day and 
Lr night, week after week, your car 
works tirelessly, trying to create a 
small-scale replica of the La Brea tar 
pits on your garage floor. Where is 
the oil coming from? 

You've tried tightening engine and 
transmission oil pan bolts. You’ve re* 
placed the valve cover gaskets and 
manifold end seals. You’ve checked 
the oil filter’s O-ri ng seal . You’ve 
searched for easy -fi* solutions, but no 
luck. The oil, blown by the wind when 
you drive, drios from just about ev- 
erywhere in the general vicinity of 
your engine, as well as coating the 



back end of your car — and the front 
ends of those behind you — with small 
droplets of oil. 

After investing a pocketful of quar- 
ters at the local car wash to clean the 
engine, you’re able to localize the 
leak. The source of all that yuck is a 
leaking front or rear crankshaft seal. 

It’s time to bite the bullet and dedi- 
cate an afternoon or two of messy, but 
reasonably simple, repair effort to the 
cause of keeping the oil in the pan. 
Take heart. While you’re under there 
on your creeper getting oil in your 
hair, your copy of Popular Mechan- 
ics will he right beside you, guiding 



the way. Replacement of front and 
rear crankshaft seals does vary some- 
what from car to car. So, you may 
have to consult the manufacturer’s 
factory service manual for specifics, 

Cnnkcaie front cover 

seal removal 

The seal on the front of the crankshaft 
is Usually the more reliable of the two 
crank end seals. But it does fail, and 
replacement is relatively easy on 
rear-drive cars. On many front driv- 
ers, it requires lifting — or even re- 
moval of — the engine and may be a job 
best left to a pro. The 2,2-liter and 2.5- 
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1 A hub pulJ^r fof removing tfie crankshaft hut) Can be rented' from auto parts itsr«. 



liter Chrysler engines require special 

tools for seal removal. 

On some rear-drive cars, the radia- 
tor is so close to the front pulley and 
drive belts that you'll want to remove 
it before attempting to service the 
crankshaft seal. On others, you can do 
the job with radiator in place. On most 
cars, you'll have to remove the fan 
shroud. On many applications, you'll 
be able to remove and replace the seal 
without removing the front crankcase 
cover, or timing cover, as it's fre- 
quently called. 

Begin by removing the fan, drive 
belts and crankshaft pulley. The pul- 
ley is usually secured to the heavy 
crankshaft harmonic balancer — that 
big round wheel on the front of the 
crank— by several small bolts. This 
balancer is sometimes called a har- 
monic damper, and on other vehicles 



it's not used at all. There’s simply a 
pulley or hub that bolts onto the 
crankshaft directiy. On some cars, 
you'll have to remove the water pump 
bo provide good access to the balancer 
and seal. Whatever you have, we’ll be 
referring to it as a hub, and it’s got to 
come off. Once the pulley is off, re- 
move the retaining bolt. That’s the 
big bolt in the middle. On stick-shift 
cars, you can put the transmission in 
gear and apply the parking brake to 
keep the crank from turning while you 
wrench the holt off. 

On automatics, try wedging a big 
pry bar in the transmission torque 
plate (flywheel) after removing the 
trans be II housing dust cover. If there 
is no dust cover. Look for an access 
hole on the engine side of the trans 
bellhousing. If you have a big air com- 
pressor and a 14-in. -drive impact 



Use a Pa/ge screwdriver to carefully pry the seal out of the front cover. 



wrench, you can usually spin the bolt 
off without holding the engine, 

You'D probably need a hub puller 
(Fig. 1). A puller designed specifically 
for this purpose can be purchased at 
most auto parts stores. Some stores 
will rent the tool. 

Install the puller on the hub with 
the two or three bolts provided. Once 
the bolts have been threaded well into 
the hub, turn the shaft screw in to re- 
move the hub. 

Inspect the area of the hub that 
rides against the seal. If it’s worn or 
grooved, you’ll need a new hub. 

Pry the seal out of the cover with a 
large screwdriver (Fig. 2). Don’t 
scratch the crankshaft surface. Find 
an object that you can use to drive the 
seal into the cover. It should contact 
the outer metal portion of the seal all 
the way around, A used disc-brake 
piston works on some applications, 
but a pipe fitting, large socket or even 
a piece of wood will do. 

Crankcate front cover 
seal Installation 

Be sure the seal's bore is clean and 
freeofbum. Oil the outer diameter of 
the seal lightly to ease the way. Don't 
use gasket sealer, RTV, or anything 
else but clean oil. Lightly Up the seal 
in, with the spring/lip aide inside. 

Generally, seals are installed with 
the part numbers legible from the out- 
side, as is the case here. If you've got 
it started straight , no problem. But if 
there's a burr, or you start it crooked, 
you stand the chance of tearing the 
rubber coating off the metal insert. 
It'll still seal to the rotating crank- 
shaft, but oil will seep between the 
timing cover and the seal body almost 
as fast as the old seal leaked it. How- 
ever you do it, push the seal home un- 
Lil it sets flush with the appropriate lip 
in the bore. That's probably also flush 
with the surface of the timing cover. 
But you may want to measure the seal 
and the bore beforehand to get an idea 
of how deep it’s supposed to go. 

Align the hub key way with the 
crankshaft key and reinstall the hub 
on the crankshaft. Don't pound on the 
outer area of the hub. You could 
knock it off-center and cause an out- 
of- balance condition. If you have to 
beat the hub back on, use discretion 
and tap lightly near the center using a 
wooden block and alternating from 
side to side. Check for burrs and mis- 
aligned key ways if it seems like 
there’s too much effort involved, A 
light film of grease might help. 

Better yet, use a hub pulier that can 
also be used as a hub installer. This 
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will make sure the tiling is start- 
ed on straight, which is most of 
the battle. 

One-piece rear main 
seal removal and 
replacement 

Some engines, including the CM 
2,0-liter and 2. 5-liter 4-cylinder 
engines, 2.8-liter and 3. 1-liter 6- 
cy finder engines and the Chrys- 
ler 2,2-liter, 2,5-Uter and 2.6-liter 
4-cylinder engines, as well as 
most late-model Ford and GM en- 
gines, have a I -piece rear main 
seal that can only be accessed 
from the back of the engine. 
Thus, to service these seals, the 
transmission must be removed, a 
good -sized job. 

If you do decide to brave re- 
moving the tranny, replacement 
of the seal itself is quite easy. 
Don’t even attempt removal of an 
automatic transmission without a 
trans jack. This device can be rented 
from most tool rental stores. 

Ramps or proper jacks Lands are a 
must here. Be sure to block the 
wheels, as well as setting the parking 
brake. You’ll need to remove the 
drives haft, which obviates the use of 
PARK to keep the car from rolling off 
and squishing you, 

, Metal-jacketed L-piece rear main 
seals can be removed by punching a 
hole in the seal cover with a sharp awl. 
Then, screw a threaded slide hammer 
into the seal. Yank the assembly out 
of the block. If there’s not enough 
metal to allow for the use or a slide 
hammer, pry the seal out with a 
screwdriver, but take care not to 
scratch the crankshaft’s seal sur- 
face fFig. 3), Some of these en- 
gines have a removable seal 
carrier that can be unbolted from 
the block to allow you to replace 
the seal while standing up com- 
fortably at a proper workbench, 
rather than lying on your back in 
the driveway. Be sure to replace 
the gaskets or seals associated 
with the seal carrier, if you go 
this route. 

Installing the new seal is simi- 
lar to installing a front seal — you 
have to find a large round metal 
cup or similar object that will 
mate with the circumference of 
the seal. The seal is then tapped 
into its recess in the engine block. 

Install the seal with lip or 
spring (if applicable) pointing to- 
ward the engine. Lubricate the 
seal with clean engine oil. 

Most vehicle manufacturers 



9 A r -piece rwr main seal can usually be pried out wttn 
a screwdriver without removing tfte seal plate, 

provide a special tool for installation 
of the 1-piece rear main seal. This tool 
locates on the back of the crank by 
means of dowel pins or bolts and 
pushes the new seal into its bore via a 
screw-jack mechanism. Again, get- 
ting the seal started in straight is half 
the battle. Don't use sealer of any sort 
between the seal and the bore where 
it rests. 

Two-piece rear main 
seal removal 

There are two types of 2-piece rear 
main seals in use today. One type is 
called a rope seal, because the pack- 
ing-type seal resembles a rope. The 
other type is a molded -rubber lip seal. 
Removal and replacement of molded - 



SEA# 

MAtftl CAP 



4 Pry lower half of rear main seal from 
(he cap wtth a mull screwdriver - 



rubber seals is time consuming, 
but not very difficult. Removal 
and replacement of the rope-type 
seal is a lot tougher, and some- 
times not completely successful, 
unless the engine is completely 
disassembled. 

Some manufacturers, howev- 
er, specify a molded-rubber seal 
as replacement for the original 
rope seal. One such application lb 
the Chrysler VS. At least one 
gasket manufacturer, on the oth- 
er hand, recommends against 
this procedure, claiming that the 
manufacturing tolerances for 
rope-seal engines aren’t accurate 
enough to ensure a good oil-tight 
job when the rope seal is replaced 
with a molded-rubber seal. We’d 
say that rather than trying to in- 
stall a new rope seal — a job that's 
touch-and-go at best— we’d opt 
for using the recommended re- 
placement molded-rubber seal. 

You're going to start with the most 
difficult part of this job : oil pan remov- 
al. The parts you have to remove to 
get the pan off vary somewhat from 
car to car , but you can tell by crawling 
under there and eyehailing the situa- 
tion. Y ou should also consult your fac- 
tory manual, which will provide a 
detailed list of everything that has to 
come off first. On all cars, you should 
start by disconnecting the negative 
battery cable. 

On most Chevy V8 applications, for 
example, you’ll continue by removing 
the air cleaner and the upper fan 
shroud. 

Next, block the rear wheels, check 
to make sure the transmission is in 
park or in gear if it’s a manual. 
Then raise the vehicle and sup- 
port it securely on ramps or jack- 
stands in factory-recommended 
jacking locations. Once it’s up in 
the air, drain oil pan. 

On that Chevy, you’ll have to 
disconnect the Air Injection Re- 
actor (AIR) hose at the con veri- 
er pipe. Then, disconnect the 
AIR pipe at the exhaust mani- 
fold. Remove the exhaust cross- 
over pipe at the manifold and at 
the point where it joins the cata- 
lytic converter. 

Remove the starter and the fly- 
wheel cover. Then, disconnect 
the transmission oil cooler lines at 
the transmission oil pan- Next, 
remove the engine mount bolts 
that run through the mounts from 
front to rear. This allows separa- 
tion of the mount for biting of the 
engine. 
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> Tap the rear main bearing teal Into the Mock (left), then tug on the protruding edge 
with needle-nose pliers while turning the crank to tpln It out f right). 



Unbolt the oil pan and lower it as far 
as possible. Turn the crank until the 
forward crankshaft throw and coun- 
terweight are tucked up into the block 
and not extending downward- Jack 
the engine up at the front of the trails 
bellhousing. Then, reinstall the en- 
gine mount through bolts under the 
mounts so that they hold the engine in 
a slightly elevated position. You now 
should Ik able to wiggle the oil pan out 
of there. On some vehicles, you may 
need to remove the crossmember or 
more of the exhaust system. 

If the oil pump is mounted on the 
rear main bearing cap or in a position 
that interferes with access to the rear 
main bearing cap, you'll have to re- 
move it. In most cases, this is just a 
matter of removing one or two bolts 
and lowering the pump and pump 
driveshaft. 

Next, determine if the seal is in the 
rear main bearing cap or in a seal car- 
rier behind the bearing cap. Then re- 
move the main bearing cap or seal 
carrier. Pull the oil seal out of the 



seal while you turn the crankshaft to- 
ward the slide hammer (lead illustra- 
tion). You can also try tapping on the 
opposite side of the seal with a drift 
that is almost os wide as the seal. On 
rebuilt engines, some rope seals are 
glued in place. If this is the case, you 
might be in for quite a struggle. 

Two-piece rear main 
seal Installation 

Once the seal halves have been re- 
moved, clean all sealant and other 
junk from the bearing cap or seal car- 
rier and the crankshaft. Inspect all 
surfaces for nicks or burrs that could 
interfere with the seal. 

There are several types of tools in- 
tended to ease rope seal installation. 
You can make a sort of shoe-horn out 
of shim stock to prevent nicking the 
seal. But it requires feeding the seal 
in carefully, turning the crank over 
while doing so, and has the danger of 
nicking the crank seal surface. Try to 
find the Chinese-handcuff type of tool 
that pulls the seal over the top of the 
crank. Coat the seal lips and bead 
with engine oil. Whichever tool you 



use, pull or push the seal around the 
crankshaft into the engine block. 
When the seal has been rolled all the 
way in and is Hush with the block on 
both ends, remove the tool 
Install the other half of the seal in 
the bearing cap or seal carrier. 

Install any additional gaskets as re- 
quired. Glue them to the carrier with 
a gasket compound that dries fully 
(Fig. 6). After the gasket cement has 
dried, use an RTV engine gasket com- 
ound on the other side of the gas- 
ets. Apply RTV sealant to the 
mating ends of the seal. Make sure 
you use high-temperature, oil-resis- 
tant RTV (Fig. 7). Install the rear 
main bearing cap or carrier and torq ue 
to manufacturers specification. 

If the rear main bearing cap is the 
thrust bearing, tighten the cap to ap- 




7 Com th* mating tndi ot a rear 

main seal with ETV sealant. 



proximately 10 lb. -ft. initially and tap 
the crankshaft rearward and forward 
to align the thrust surfaces before 
torquing the bearing cap to full tight- 
ness. Check for proper end play after 
the cap is fully torqued . 

Clean the oil pan and oil pump with 
solvent and a brush. Reinstall the 
pump with a new gasket. 

Make sure the oil pan mating 
surfaces are flat. If the area 
around each bolt hole protrudes, 
flatten it using a piece of wood 
and a brass hammer. When the 
pan is dry, glue the pan gaskets 
and seals in place with a quick- 
drying gasket compound. Apply 
a thin coat of RTV engine sealant 
to the top side of the pan gasket 
and seal, making sure that you fill 
any cracks between joints. In- 
stall the pan and torque the bolts 
to specification. Install all the pan 
bolts a few threads with your fin- 
gers before you tighten any of 
them, and then work side to side 
tightening them gradu ally. HC 



bearing cap by prying it from below 
with a small screwdriver (Fig. 4). If 
the seal is in a seal carrier, there 
will be some other gaskets on the 
sides of the carrier. Remove 
these as well. 

To remove the upper half of a 
molded- ru bber rear mai n bearing 
seal, tap one edge with a small 
drift or screwdriver, pushing the 
edge of the seal up into the block. 

This will push the other edge of 
the seal out of the block. Tug on 
the protruding edge as you turn 
the crank and rotate the seal out 
of the engine block (Fig. 5). 

To remove the upper half of & 
rope seal (which will he replaced 
with a molded-rubber replace- 
ment seal), screw the threaded 
end of a small slide hammer into 
one end ofthe seal and tug on he 




4 Some rear main bearing cape and teal carriers are 
grooved for euaUJaryseais- 
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fA&Mi 117471 
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hhiM O* rwmdl MU KK> 

Sr** IcSlSbaj 
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liKla -O Tha Mirror 
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Th* age erf CO twnd Ji her*— and ydu 

hes-a a proq-ikgl nrtw way ia Ited rhe CDs 
/W^anl. Ai ytHjr In^raducHniile ih^Cuh 
yw can choose any 8 CDs ln-led m ihn ad 
■far H. Rll pngnd maiF ifce appficafion— we'll 
sand yau^ fl CD? and till you lor a penny, 
pies shipping and handling Yew simply 
ogriro hj buy 6 more CDa retjutar Club 
pfKLfls^ In lh» raeii rhrce ygart— ond you 
moy then cancel yquf memtwfihiponyrirne 
aFter doln^ so. 

Hbw l+t* Club wqrlti About flYflfy kmr 
wee\s 113 rimes a yraft yog'll riKflive ihe 
Qublmgiiicnw^ofine, vwhichdeicriboa ihe 
5elec lio« tsA rhe Manih . . phrs nnw h.i r , ond 
ofed To verges from every held of mgik k\ 
addiriun, up k> mi linos o yearj you may 
receive oflars oA Special SehsciiDns, usually 
gi o diwwmr off ragutar Club prices, lor a 
tiofal ol up la l^buyHlgoppc^runilios. 

[I you wiihie receive Ihe S*4e«non gl rhe 
iMca-nhh, ypg nend do norhinB— il wpII be 
dipped automatically. H yog prvlp an 
ahernai* H^dbn : or none al all, fill in rho 
respansecard always providodond maifn 
by h-in date specified. You will always hnv-rs 
□r 10 days in which ra make yo gr 

detisian. II ypy rw*r receive any Selection 
SaiKl^rri. ***h *■— IJ r.^rJb«rt CC«l>n 7 CDs rouwai 3- 
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40fumbik| 



KTfl4 rOridlWl 
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lefOrnHEhHMba. 

riYa roi Qioj ■ ifl-STl 
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wiI+’ickjI having 10 days la decide, you may 

f0 « rn iS 1 (HJr e ^P 0f13j ®' ' Hiflb WFp' rrnrHwihip l^* r ,h * '*rm, uullirwd m lh» 

Tfrir CDs you nrrl^r during you 't rnembe*- | Zmd im 1h* 6 Compact Dnci kited h*r* and bill m* \* plus sJuppprig and handling for all 



ih‘p wiir bs billed ai regular Club prrcai. 
w*ch curnenNy are SI2.9B 1o S15.9B— plus 
shipping onp handing l^ulripJe-unn se^s I 
may be lamgwbgl highgr.l AFfer complel- 
Yig yom enrollmenl agrtamonF yau mqy | 
cancel rnemb-arthip or any Timer it you i 
decide io ccfiiimt* os o mombor, yoell be I 
eligible For gyr moony -saving trongi plan j 
h lets you buy one CD csl hall pi-tee for each . 
CDyau bwy or re gu ter Oub prices. 1 

10-Day Free Trkili Wol 3 «nd dtiaifi d . 
ihe Ctebs oparcciian with ywr miraduchary ' 
sJvpment. If you arO nai laMsFimJ lar any | 
reason whonoflver, just retore every fhng 
wilhin 10 day i and y nu will ha^e -ngi fi^rlher I 
obligation Sa why nai chouse B CDs Ig* 1c i 
right now^ 

Extra Bonus Often As □ spacwl after la | 
new members, lake oee addil^anal CD . 
righr naw lar pnly $6,P5, Thisdiicouni pu^ ■ 
druse ennrles yov la dtposp an ei rrn CD I 
ai a bonus fSft Jusl indicate your choices ! 
in the caupan, ard you'll rqc*iv* yaur dis- | 
eau^ladCDondyaur bonus CD wilh yagr 0 | 
iniraductoryCDs— a-icSal of iDmal 

ir- "r- r * balh n^mbors 



I - J|* a* 14 bwy up Hskicrvcms ar regular dhih prices rn sha -corTwig itu** 

years— may cancel eiy memberilta at any lime alter dwg so 

SEND ME THlSI B OH FQH M (write in numbers be tewfli 



My mam musical ini areal is fchoclk one): fBuW J im/ phMgyi '“ h ■>-•'»' Ir-pm an/ cniEgor^l 
□ HiardKock □ SoliH«li □ ftp □ Iw? tiM*nkiJ DHawyMefel 

tfPTngSkHHE bWMon flnrb'D rj-etioni fapCbrnill, GiwrfW?iir 

bltfftfly AA^ksn-Ej fonytA nhW J raWyJ'A^n 
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BARGAIN HUNTER 




JL COMFORT ULE ALT EflJfMl « 10 BULKY TOOL POOCHES. 




TOOL 

VEST 



Tgplq nat included 

FIhse Plus 

senff 3S S3 SfiH 
Check or MO & sire to 
ttockland/REese Ca 
P.0 Bds Hffi.SE Lmp^. 
MO S3 074 (VDrti-atfll 
SZ 37 safes to. PLEASE » 



*17 pocksts specially design- 
ed ror mo&l ppinrnonly-tiswd 
tDDis. 2 lar-pe 5 -pjd pouches, 
racial ring, snap nook, Tape- 
holder G mo;fi! 

Crafted of sturdy 100% 
rn-achine- waaftaWti canvae. 
*Ve?t h^hga Easily hss need id 
remove your (oats 
■SJ0-H13K 30-DAYMOKEY- 
BACK GUARANTEE 

Saiys. SHUhErttL Shipped UPS 



ONE AUTOMATIC SPRINKLER 
CAN SAVE YOUR HOME 



Fights Fire while you 
0 re A sleep or A way 

A leading cause 
of homo lass *5 
undeleted ulrnty 
fires. Protect your 
home wrth Automatic 
F^e Sprinklers 
They are required in 
mosl public buildings 
Flame Eater" S3 £35 
IDO KrfiQS GMm m 

WES COT! M A 02193 




KW 

Includes 

Aulomallr 

Rrt 

Sprinkler 

wm 

Hanger, File 
Resistant 
Supply 
rtnae, end 
State. 



BREAK AWAY 

NOW!^ 




Kara up t* $15,000 
a Year in Windshield 
and Plate Glass Repair! 

Ml ^profits - ijoacf [trncsor bftfi 
1 llugrtk'irtand ami grruvlnii 1 

■ F s arl tlme or full-rlmt . 

* Ciimt ppporlunlly fontirn nr women! 

* Insurance iiirripaTUt^. flm uwnrix 
pay top dollar rrgulariy! 

■ Quirk-k-iirn. prn&saional I mining 

* Krir. un-going suppon 1 In w i gm stait-up 
- Scrum? Jour I'ariiify'*, lullin' 1 

Break am ay lo a professional, 
respected bu.Ei-ne5.fi and BIG INCOME 1 

Call icjlMnr l-ftM-SlMSf? |[ Sand 
< .iiuil.i. m under your VIDEO 
and FREE rrptirt Ur wnlr 

ibts-Wi-kl Svsums, int . 

^BTtad Tedinisio^p ! iOIkj-s Retiiiif 

■ .. JOfcJfl f niput! &yij tier* D3 

fiend QHS/fdl 




This VET Did It -and YOU 



Can Do lt| 
Too! 



■■Vyaf InjUriei I*f1 "■* 

S‘W: 5 S£ttlS«S 3 

your iraHrln*. ?f* hd £\ illl 
iork li ia^lfNiiint.lf 1 e311 
da It anybody can. - 
G1n»n Jotinspn, U^ne d, K. _ 

Make Up <c S2G.M an Hour — oven while learning ! 



Be a LOCKSMITH 



Train 

FAST 

at Horne i 



ll you enjoy lining things, you're m "nalurar 
to make hundreds of EXTRA DOLLARS 1 
year in the fascinating butifiKt or Lock- 
smithing. Rising trims has increased de- 
mand for service a Thousandfold. Tet there's 
only one Lochsmrtfi for every 17.000 people! 

COLLECT CASH PROFITS ALMOST AT ONCE! 

You're in business’’ ready to make Sid lo S2G. D0 
an hour a lew days afte 



Lfter you begin Foley 
Belsaw's shorten] brairiirw. Easy ifluslrated le* 
sons com plate with ALL 
FLOS 



pfaehee equipment 



* AU TOOLS YOURS TO KEEP 

* KEY MACHINE YOURS TO KEEP 

* EXPERT PERSONAL ASSISTANCE 

* BUSINESS- BUILDING HELP 



IS) 



enable you lo get your share of this always- 
profit able business. Hundreds we've trained 
are doing hi. So can YOU, 

MAIL COUPON to -discover how Locksmith- 
jpg can keep the #jdra money conning in dur- 
ing spare tsfiic — Of in your -Own Tull-tim-e 
business. J deal for rttliremenl- good Jobs, too r 

RHJ'YRELSAW JNSTTTUTIi 

B3D1 Ety-albsblc Ri| <0tpl tl763 
HwiUfCItr. Kt. H1?D 

ft Hufll. LVilumjelcin Pei.— ' I ma-kt sifl a 
week 

R Divis, Si Lorni, mc — ■ I cleared $!!□ lai| 
SJturda)-." 

td 0oy le. PitltburKh. Pa. — “My buidneis col nc 
al lop speed. rci rnp>vi \m bi||jgtr qua nee & 11 



MAIL THIS CDUFDh - NO SALESMAN- WILL CALL 




THIS DO ALL PRO ■ 

MACHINE TOURS J 
TO KEEP'I 



Con add *50 | 

td £100 a wba k 

to You* ln- 
come . . . and I 
doesni coal ' 
you A penny I 
cmlral 



&M I LDUITJULL HD .. HEFT. I17U 
UHBAS CITY . MQ W *2fl 
Rush FREE tKro* , "K$ys (G ydtir FatUffl. H 

Maina 

Addtes* 

City 



Stalfl. 



_Zip_ 



i 

i 

i 

i 



Subscribe to. 



Mii.rr.iHv 



viinn.is 



AWi AlrriCLKS NLTIS 

M/UTAW JEEPS, TRUCKS, TANKS A MORE! 

Ov»r 5,000 paid subscribers dreutation than 
Ahy Other magazine for m^fAry vehicle en- 
thusiasts and Stitt grcwfng rap/dlyl Many nwi 
adirertfsemertffl Jftan afry other magazine £z- 
ctvphre comprwhensivB hating ol incoming 
rsftt&s And muOh morel 

SUBSCRIBE NOW! 

One 'mar IS ihubsi 
Mj Vq-^rg [12 % 2P 

Fi>eign - Cmnatirn t!5. Otfier KH 
US Ddilana payRUatv US Bank 
Sample iBaae s a USA, JS pviv4e 

P.O Boi 17«-4£, UnhMi, NJ DTBM 




AMAZING 

SCIENCE PROJECTS 



PFS2K PLASMA FIRE SABER KFT 56&.S0 

TCL^K TESLA COIL KIT S6&.&0 

FVM7K PLASMA GLOBE ENERGIZER K IT . S4B.50 

FMV T K 3 M l VOICE THAN&MITT ER KIT |» .50 

LGUiK T mw VISIBLE LASER GUN KIT £149.50 

Please- ftdd 1D% PAH tor above 
Send £ 1 .00 tor CBtaiqg of now wwimng 
Behon science 1 propels. 

INFORMATION UNLIMITED 

SOX 71 6 DEPT FM9 
AMHERST. N.H. 03031 




REPLACEMENT 
BLASE FOR 
ROTARY MOWERS 



MINIMIZES CHANCES OF SERIOUS 
INJURY-CUTS LIKE A METAL BLADE 



EASJst WfTT^LED 
Wt Ml 55 Aj. : 1*: ■ ?T 

FHJ-TMfr teOWEfE 

- DOF^* T atfr AJC CHF 
RL'^ron COREiDCS 

■ S£i F SHAP.PF VlN&ANtli 
5 £lF BALAKCr^O. 



■ HEDUCES £*VKA ED 
+10^5 S^IN^EPSAMD 
<HE VLwI-tfriM-.i 

■ ^TH.IRtg ywiUHLLT MO 
MiVMTF^iAhCE 

■ m$u hbs ewck 



r Pn.fi 

I F-*H -wm. 
i ■ wjjj- ■■ hi:, 
*.\ tv * -iirP^sroftiFL VBT- 



■ mi nt ■ p. On PA f.s r . H- 1 h ip 

vehfTURF M.c-rikF 1 ihi.; GROUr 3 
113fP? OkLxJUHUFST ST 
UtflKClM CA -JMOi 



FREE CATALOG! 
1 - 800 - 648-7938 

JERROLD HAMLIN OAK ETC 

CABLE TV 
EQUIPMENT 

■ Cvnpvw Our LO* Retail Poems! 

* Guaranteed Prtcmt A WtoTtifiDm/ 
p Orders Sftippotf immediately' 

REPUBLIC CABLE PRODUCTS, INC, 

e *0M Paradi** fld #t£ Depf 403 r^l 

LU M0U. NV E^'J 

Fot HI whmr intaimBlan (TQg) aag^SOgg 










